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PEEFACE. 



Being myself a working boilermaker I may bo 
credited with a knowledge of the needs of boiler- 
makers with respect to operations of drawing, 
templating, and calculating. Foremen boiler- 
makers are not supposed to impart instruction in 
these operations to any but those apprentices 
imder them in whom they may take an interest. 
At the same time, the educated foreman has a right 
to expect the journeyman to have sufficient know- 
ledge of his work. I have experienced the want 
of a book such as I flatter myself is formed by 
these collected notes. They contain many things 
equally simple and necessary to a boilermaker, 
and which every boilermaker should know, in 
order that he may go about his work in a sys- 
tematic and business-like manner, and not by 
guesswork and makeshift. 

I could not find any one book (within the 
reach of my wages to purchase) sufficiently 
comprehensive and practical to be at once 
useful to the apprentice as well as to the 
journeyman, and devoted simply to the craft 
of the boilermaker, without the use of those 
mathematical terms which usually perplex and 
turn away from the study of such works many who 
would otherwise learn. I have therefore, herein, 



IT PREPACK 

arranged for publication wliat was once a private 
note-book of rules for my own use. I know that 
the generality of men cannot answer all questions, 
even in relation to their own trade, just on the spur 
of the moment. Hence the necessity of a com- 
pact work of this sort, which the boilermaker can 
carry in his pocket, and in which he can find 
directions and tables for all the templating and 
calculation required in the course of his work. 

In conclusion, I have to express my grateful 
acknowledgments to Mr. D. Kinnear Clark, whose 
reputation and writings are known to the whole 
engineering world, for his kindness in revising 
my manuscript and suggesting improvements 
thereto. 

John Courtney. 



NOTE BY THE EDITOR. 

/ have had pleasure in revising and editing Mr, 
Courtne^a notes, here follotoing. They bear the 
impress of good practice and experience; and, simple 
and unpretending as they are, they mil come home to 
the understandings of thoughtful workman. The 
problems, which have been selected with judgment, and 
the rules, which are expressed with simplicity, will be 
directly useful to the practical boilermaker, and will 
supply just what he requires for calculating his 
quantities, constructing his diagrams, and shaping his 
templates. At the same time, he will be enabled, when 
called upon to do so, to proportion the rivet-joints and 
also to settle the dimensions of boilers, according to the 
pressure at which they are to work, and the power 
that is to be required of them. 

D. K. Clark. 
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Square Measure and Cubic Measure. 

144 square inches = 1 square foot. 
9 square feet = 1 square yard. 
1,728 cubic inches = 1 cubic foot. 
27 cubic feet = 1 cubic yard. 



Definitions of Terms which are Employed in 

THE Following Rules. 
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A Point has a position without 
magnitude, as at c, Fig. 1. 

5 B i A Line has length without 

Figs. 1 and 2. breadth, as d e, Fig. 2. 

o p J^ Right Line is the shortest dis- 

' tance between any two points, p p, 
K»s- Fig. 3. 



A Superficies has length and breadth 
only. Fig. 4. 

A Solid has length, breadth, and 
thickness. Fig. 5. 

An Angle is the opening of two 
lines having different directions, 
and is either Right, Acute, or 
Obtuse. 




Kg. 4. 
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Fig. 6. 
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Fig. 7. 



A Right Angle is made by a line being 
drawn perpendicular to another, as in 
Fig, 6. 

An Acute Angle is less than a Right 
Angle. Fig. 7. 
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An Obtuse Angle is greater than a 
Bight Angle. Fig. 8. 



Fig. 8. 



A Triangle is a figure bounded by three straight 
lines. Figs. 9, 10, 11. 



An Equilateral Triangle is a Triangle 
of which the three sides are equal to each 
other. Fig. 9. 



An Isosceles Triangle has two of its 
sides equal. Fig* 10. 




Fig. 9. 




Fig. 10. 



A Scalene Triangle has all its sides 
unequal. Fig, 11. 




Fig. 11. 



A Bight*angled Triangle has one Right 
Angle. Fig. 12. 



rig. 12* 



A Square is a 4-sided figure having 
all its sides equal, and all its angles 
Right Angles. Fig. 13. 



Fig. IS. 



A Rectangle is a four-sided figure, 
haying its angles Right Angles, and of 
which the length exceeds its breadth. 
Fig. 14. 

B 2 
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An Arc is any part of the 

circumference of a Circle, as 

A c B, Fig. 16. 

H A Chord is a right line join- 

^B ing the extremities of an ArC| 

as A B, Fig. 15. 

A Segment of a Circle is 
any part bounded by an Arc 
and its Chord, as the Segment a c b, Fig. 15. 

A Diameter is a straight line passing through 
the centre of a Circle, and bounded by the cir* 
cumference at both ends, as o h. Fig. 15. 

A Semicircle is half a Circle, as g c h, Fig. 15. 
The Circumference of a Circle is the outside 
boundary line described on the centre with a 
length equal to the radius. 

A Quadrant is a Quarter Circle, as o o i, 
Fig. 15. 

A Tangent is a Bight Line 
that touches a Circle without 
cutting ity as e f, Fig. 15. 

Concentric Circles are Circles 
haying the same centre, and 
the space included between 
their circumferences is called a 
Ring. Fig. 16. 




Fig. 16. 



Useful Numbers in Calculation. 

Lbs. Pounds x '009 = Hundredweights. 

Do. X -00045 =Tons. 

Diameter of circle X 31416 = Circumference. 
Circumference x *3183 =Diameter. 
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Cubic inches 


X 


•003607=QalloTMi. 


Cubic feet 


X 


6-232 


= Gallons. 


Cylindrical in 


. X 


•002832= Gallons. 


Cylindrical feet X 


4-896 


=GrallonR. 


Diameter of circle X 


•88622 


=Side of equal sq. 


Side of a square X 


1-128 


=Diain. of circle 








of equal area. 


Square of the 
diameter . 


}'< 


•7854 


=Area of circle. 


Eadius of circle x 


6-2831 


=Circumference. 


Cubic inches 


• 
• 


277-274 


= Gallons. 


Cylindrical in 


i. -f- 


353-03 


= Gallons. 


Cubic ft. of water x 


35-9 


= T0T1S. 


Gallons of water x 


10 


= Pounds weight. 


Decimals ( 


OF Inches 


AND Feet. 


Parts of 




Decimala 


BeciinalA 


an inch. 




of an inch. 


of a foot. 


-1- 

1 6 


^^ 


-0625 


•00521. 


i 


=r 


-125 


•01041. 


■i^ 


_^ 


-1875 


•01562. 


1 


z=z 


•25 


•02083. 


tW 


__ 


-3125 


•02604. 


i 


zn: 


-375 


•03125. 


iV 


^z 


-4375 


•03646. 


i 


^z 


-5 


•04166. 


■h 


mz 


-5625 


•04687. 


i 


zzz 


-625 


•05208. 


H 


— 


-6875 


•05729. 


i 


= 


•75 


•06260. 


H 


nz 


-8125 


•06771. 


i 


zzz 


•875 


■07292. 


4» 


zzz 


•9375 


•07812. 


1 


^mmZ 


1-00 


•08333. 



CHAPTER IL 
MENSUEATION. 

To find the circumference of a circle t^hen the 
diameter is given. — Multiply the diameter by 
3*1416; the product Is the circumference. 

A com.moii method of calculating the circum- 
ference is to multiply the diameter by 3, and 
add -f of the diameter to the product. The sum 
is the circumference, very nearly. Or, what 
amounts to the same thing, multiply the diameter 
by 22, and divide the product by 7. 

Another method of finding the circumfer- 
ence is to multiply the diameter by 3, and add 
-^ inch to the product for every foot-length 
in the product. The reason for adding -f^ inch 
for each foot of the product, is, that it is the same 
in effect as the addition of -f of the diameter. As 
the product is equal to three times the diameter, 
the addition to be made per foot of product should 
be only a third of the addition per foot of dia- 
meter ; that is, instead of ^ of the diameter, the 
addition is -J- of -f , or ^ of the product, which is 
at the rate of -^ inch per foot of the product. 

To find the diameter of a circle when the circum- 
ference is given. — Multiply the length of the 
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circumference by the decimal *3183 ; the product 
is the diameter. 

Or, divide the circumference by 3'1416; the 
quotient is the diameter. 

Or, multiply the circumference by 7, and 
divide the product by 22 ; the quotient is the 
diameter, very nearly. 

To find the area of a circle. — Square the dia- 
meter — ^that is to say, multiply the diameter by 
itself, say, in inches — and multiply the product 
by the decimal *7854. The product is the area of 
the circle in square inches. 

To find the length of an arc ^ 

of a circle. — ^From 8 times the 
chord, A D, Fig. 17, of half the 
arc A D E, subtract the chord of 
the whole arc, a e, and divide 
the remainder by 3. The 
quotient is the length of the 
arc, nearly. 

To find the diameter when the chord 
of an arc and the versed sine are a> 
^ere;?.— Divide the square of half the 
chord by the versed sine, and to the 
product add the versed sine. The ^ 

sum is the diameter. Fig. i& 

Note. — The versed sine is the height of the arc 

To find the area of a segmcfit of 
a ring. — Multiply half the sum of 
the bounding arcs by their distance 
apart; the product is the area. 
Thus, let the arc a x d be 90 Tig. 19. 







8 THE Boilermaker's AssisTAirr. 

inches long, and the arc b c 40 inches long, and the 
distance a b or c d 18 inches long ; then dV^+iO" 
= 130; andl30^2 = 65; and 65 X 18"= 1170 
square inches, the area. 

To find the area of a segment of a circle. — ^To | 
of the product of the chord a b and versed sine 
c D of the segment, add the cube of the versed 

sine divided by twice the chord ; 
and the sum is the area, nearly. 
Thus- 
Given the chord a b as 
20 inches, and the versed sine 
3 inches ; required the area. 20 x 3 = 60 ; and 
60 X 2 -r 3 = 40. Then 8 inches cubed = 3 x 
8 X 3 = 9 X 3 = 27; and 27 -*-(20 x 2) = -675; 
and -675 + 40 = 40-675 = area nearly. 

When the segment is greater than a semicircle, 
find the area of the remaining segment and deduct 
it from the area of the whole circle, the remainder 
is the area of the segment. 

To find the area of a sector of a circle, — Multiply 
half the length of the arc by the radius of the 
circle. The product is the area of the sector. See 
Fig. 17. 

To find the circumference of an ellipse. — Add the 

B _ two diameters together; divide 

/^ i N the sum by 2, and multiply the 

^^_™.| --^c quotient by 8-1416. Or, multiply 

the sum of the two diameters by 

^•«- 1-5708. The product, in either 

process, is the circumference nearly. Thus — ^What 

is the circumference of an ellipse of which the 



MENSURATION. 9 

diameters are 10 and 14 P 14 + 10 = 24 ; and 
24 X 1-6708 = 37-6992 : or, 10 + 14 = 24 ; and 
24 -f- 2 = 12 ; and 12 x 3-1416 = 37-6992 = 
the circumference of the ellipse. 

To find the area of an ellipse. — ^Multiply the 
two diameters together, and multiply the product 
by '7854. The final product is the area. 

To find the area of a square. — Multiply the 
length of one side by itself, or square the side. 
The product is the area. For example, a square 
has each side 12 inches long ; what is the area P 
12 X 12 = 144 square inches is the area of the 
square. 

To find the area of a rectangle. — ^Multiply the 
length by the breadth ; the product is the area. 
For example, a rectangular plate is 24 inches 
long and 12 inches wide; what is the areaP 
24 X 12 = 288 square inches. 

To find the cubic content of a rectangular or 
cubical body. — Multiply the length by the breadth, 
and multiply the product by the 



Ki 



D^ 



depth. The last product is the « 

cubic content. For example, a aH 

box or a cistern is 5 feet long, i 

2^ feet wide, and 3 feet deep ; 

what is the cubic content P 6 feet 

multiplied by 2^ feet makes an area of 12^ square 

feet; and 12^ multiplied by 3 is equal to 37| 

cubic feet. 

To find the cubic content of a square-ended cylin- 
der. — ^Find the area of one end by the rule for 
the area of a circle, and multiply the area by the 

b3 
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length. The product is the cubic content of the 
cylinder. 

\ ^t-«»ii — »—»——.— .i»»»JK.».—»i«i ■■»■»■■■■■■■■■■■■ I ^ 





Fig. 23. 

Note. — The dimensions are to be taken all in 
inches or all in feet. The square measure and 
the cubic measure, correspondingly, will be in 
inches or in feet. 

Example, — ^A cylinder is 22 inches in diameter 
and 36 inches in length; what is the cubic 
content P 



22 inches. 
22 


•7854 

484 


44 
44 

484 


31416 
62832 
31416 


380-1336 1 
36 




22808016 
11404008 




13684-8096 



380-1336 square inches, area of the end. 




To find the area of a 
triangle, — Multiply the 
length of the base a b by 
the perpendicular height 
c D, and divide the pro* 
^ duct by 2. The quotient 
is the areaof the triangle. 



MENSURATION. 11 

When the triangle is eqoilateral, or eqaal- 
sidedy the area may be calculated by squaring the 
side, dividing the square by 4, and multiplying 
by 1-732. 

To find the cubic content of a sphere, — ^Multiply 
the cube of the diameter by the decimal *5236 ; 
the product is the cubic content. For example, 
let the diameter be 12 inches. The cube of 12, 
or 12 X 12 X 12 = 1728, and 1728 x -5236 = 
904-78 cubic inches. 

To find the content of a segment of a sphere.-^ 
Square the radius, or half diameter, of the base, 
and multiply the square by 3. To the product 
add the square of the height of the segment, and 
multiply the sum by the height and by the 
decimal -5236. The product is the content of the 
segment. 

To find the content of a frustum of a cone. — 
Square the diameter of each end, and multiply 
one diameter by the other ; add together the two 
squares and the product, and multiply the sum 
by the height of the frustum and by *2618. The 
final product is the content. 

To find the content of a frustum of a square 
pyramid, — Add together the areas of the two 
ends and the product of the lengths of side of the 
ends ; multiply the sum of the height, and divide 
the product by 3. 
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DIAMETERS AND OIBCUMFERENGES OF CIBGLE6. 



Biam. 


Circiiin. 


Diam. 


1 

Circrnn. 


Diam. 


Gircnm. 


iMllM. 


Inobes. 


Indiea. 


Inches. 


Inches. 


Inches. 


1 


H 


*i 


HJ 


8i 


26J.tV 


ii 


8i 


*i 


16i 


81 


27A 


H 


8* 


6 


15*nV 


8* 


27t-A 


If 


*i 


6i 


16A 


8J 


27} 


H 


4K* 


6i 


16J 


9 


28i 


I* 


5A 


H 


16} 


H 


28| 


li 


eW* 


6i 


17i 


»i 


29A 


1* 


6t 


H 


17S 


9f 


29|-tV 


2 


61 


6i 


18A 


»i 


29^A 


H 


6| 


6i 


18f-A 


91 


304-A 


2i 


7 


6 


18fA 


H 


30f 


n 


TfA 


6i 


19W<r 


H 


31 


2i 


n 


6i 


19f 


10 


31} 


2f 


8i 


6f 


20 


lOi 


31}-A 


2* 


8f 


6J 


20S 


lOi 


321-A 


2f 


9 


6i 


20i-T^6 


lOf 


32J-A 


3 


9| 


6* 


2lWg 


lOJ 


82}-T»« 


3i 


9i-i'.- 


6i 


21g 


lOi 


33J-A- 


3i 


lOJ-iV 


7 


22 


10} 


33| 


H 


lOJnV 


7j 


22i 


lOJ 


34} 


H 


11 


7i 


22f 


. 11 


34i.A 


H 


lis 


7t 


23* 


14 


34}-iV 


8f 


llf 


7i 


23i-A 


iii 


36i-A 


3J 


12i 


78 


23J.A 


11} 


36}-A 


4 


ni-ft 


7i 


24J.A 


iij 


86A 


4* 


12i-A 


7J 


24f.A 


lis 


36} 


4J 


13J-A 


8 


25i 


11* 


36} 


*l 


13* 


8J 


25J 


Hi 


37i.iV 


*i 


1*J 


8i 


25} 


12 


37}-A 


H 


14i 


8| 


26i-A 


121 


38A 



ctrci.es. 
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DIAMETERS AST> CIBCUMFERENCES OF CIItOLES. 



r~ 



Diam. 



Inches. 
12i 

12f 

m 

12f 
12f 

12* 
13 

13* 
13i 

13f 
13i 

13| 

13* 
14 

14* 
Hi 

1*8 

iH 

14l 

14} 

14* 
15 

15* 

161 
15f 
15^ 
Idf 
15} 

15* 



Circum. 



^ 



Inches. 

38}^ 

39} 

39f 

40iV 

40}-A 

40}-A- 

41*-* 

41i-A 
42 

42f 

42}nV 
43J-A 

43HV 

43fA 

44}-A 
44} 

45} 

45}nV 

45}-iV 

46}nV 

46}-i»tf 

47A 

47} 

47* 

48} 

48S-A 
49tV 

491-A 
49i-A 



Diam. 


Gircnin. 


Diam. 

1 


CSrcnm. 


Indies. 


Inches. 


Inches. 


Inelies. 


16 


50} 


19} 


62 


16* 


66* 


19* 


62}-* 


16} 


51A 


20 


62}.* 


16} 


61}-A 


20} 


63}-* 


16* 


61}nV 


20} 


63}t^ 


16t 


52}.* 


20} 


64 


16} 


62}-A- 


20} 


64} 


16* 


53 


20| 


64} 


17 


53} 


20} 


65f* 


17* 


53} 


20* 


65}.* 


17} 


54}nV 


21 


65}.* 


17? 


54}.* 


21* 


66}-Ar 


17} 


64}-* 


21} 


66} 


17| 


55}.* 


21} 


67} 


17} 


55} 


21* 


67} 


17* 


565 


21} 


67* 


18 


56} 


21J 


68}n>» 


18} 


56fTitf 


21* 


68}n»if 


18} 


57}-* 


22 


69* 


18} 


67}.* 


22} 


69} 


18^ 


58* 


22} 


69} 


m 


58} 


22} 


70} 


18} 


68} 


22} 


70} 


16* 


59} 


22} 


71* 


19 


69|-* 


22} 


71}-* 


19* 


60* 


22} 


71}-* 


19} 


60|nV 


23 


72} 


19} 


60}-* 


23} 


72} 


19} 


61} 


23} 


73 


19| 


61f 


23} 


73? 
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DIAMETEBS AND CIBCUMFEBENGES OF 


CIRCLKS. 




Diam. 


Circom. 


; Diam. 


Ciicnm. 


Diam. 


Gircum. 




Ineheiu 


iBehM. 


Indies. 


IhchM. 


Inches. 


Tp<?lwst 




23} 


73J-A 


27} 


86}.A 


31 


97} 




231 


744n'« 


27} 


86 


31} 


97t-A 




23{ 


74}-A 


27} 


861 


31} 


98}.A 


i 


23| 


76 


27t 


86} 


31} 


98}-A 




24 


76| 


27f 


87} 


31} 


99 




24} 


76i 


27} 


87}-A 


31} 


99} 




24} 


764 


28 


87}-A 


31} 


99f-TV 




24f 


76J-A 


28} 


88}-A 


31} 


lOOA 




24} 


76i-A 


28^ 


88} 


32 


100} 




244 


77H» 


28} 


89} 


32} 


100} 




24| 


77i 


28} 


89} 


32} 


101}-Ar 




24J 


78i 


28f 


89} 


32} 


loil-A- 




25 


78i 


28| 


90J-A 


32} 


102A 




26} 


78i-A 


28} 


90i-A 


32f 


102} 




26} 


79iT>ir 


29 


91A 


32} 


102} 




25f 


79i 


29} 


91i-A 


32} 


103}-A 




26} 


80A 


29} 


911 


33 


103I-A- 




26f 


80^ 


29} 


92} 


33} 


104tV 




24 


80J 


29} 


92} 


33} 


104} 




26} 


81i 


29} 


93A- 


33} 


104} 




26 


81i-A 


29| 


93}-A 


33} 


106}.A- 




26} 


82A 


29} 


93}.Ar 


33f 


105}nV 




26} 


82i-A 


30 


94} 


33} 


106 




26f 


m-h 


30} 


94} 


33} 


106} 


^ 


26} 


63i 


30} 


96 


34 


106}.^ 




26f 


83f 


30} 


96} 


34} 


107}nV 




26| 


84 


30} 


95}-A 


34} 


107} 




26} 


84W« 


30f 


96}.TJtf 


34} 


108 




27 


84J-A 


30} 


96i-A 


34} 


108f 




27} 


86i-A 


30} 


97 


34} 


108}-A- 









CIRCLES. 




iO 


DIAMETERS AKI 


> aRGUMEERENGES OF aRCLES. 


Dlam. 


Circnm. 


Diam. 


Girciim. 


Diam. 


Circnm. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Inehes. 


31| 


109}-A 


38} 


121 


42i 


132}-* 


3H 


1091 


38} 


121} 


42| 


133* 


35 


110 


38} 


121} 


m 


133} 


35} 


iiofA 


38} 


122} 


m 


133} 


35} 


uoi-A 


39 


122} 


42| 


134}.* 


35| 


lUA 


39} 


122} 


42} 


134f* 


35} 


111} 


39} 


122}nV 


43 


135* 


35f 


111} 


39} 


123HV 


m 


135} 


35| 


112}-A 


39} 


124} 


43t 


135} 


35} 


112Hj 


39} 


124} 


43f 


136}-* 


36 


113A 


39} 


124} 


48J 


136f-* 


36} 


113} 


39} 


125}-A 


43| 


137* 


36} 


113} 


40 


125H^ 


43} 


137}-* 


36f 


114}^ 


40} 


126A 


*H 


187}nV 


36} 


IHI-A 


40} 


126fA 


44 


138}-* 


36S 


115A 


40} 


126fA 


44} 


138}.* 


36| 


115f-A 


40} 


127}-A 


44* 


139 


36} 


lloHs 


40i 


127} 


44J 


139} 


37 


116}-^ 


40} 


128 


44} 


139f* 


37} 


116i-A 


m 


128f 


44f 


140}nV 


37} 


117 


41 


1281-^ 


44i 


140}.* 


37} 


117} 


41} 


129}-* 


441 


141 


37} 


U7fn\r 


41} 


129| 


45 


141} 


37} 


U8}-A 


41} 


130 


45} 


141}-* 


37} 


118}-A 


41} 


130} 


46} 


142J-* 


37} 


119 


41* 


130}.* 


46J 


142^* 


38 


119f 


41} 


131}-* 


46} 


142}.* 


3S} 


119H(r 


41} 


131}-iV 


46| 


143}.* 


38} 


120}-A 


42 


131} 


46* 


143}.* 


38{ 


120}^ 


42} 


132}-* 


46} 


144* 
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DIAMETERS AND CIRCUMFERENCES OF CIRCLES. 



Diam. 


drcmn. 


Diam. 


Circnm. 


Diam. 


Circom. 




InohM. 




bidiet. 


Inciies. 


Inches. 


46 


144} 


49} 


166}.^ 


' 63} 


168ftf 


46J 


144} 


49} 


1561^ 


53| 


168} 


46i 


146J-A 


60 


157A 


53} 


168} 


46} 


146t-A 


60} 


167} 


63} 


169} 


46J 


H6A 


50} 


167} 


64 


169} 


m 


146} 


50} 


158}-A 


54} 


170 


46| 


146} 


50} 


168H5r 


64} 


170f 


46} 


147}^ 


m 


159A 


1 64| 


170}-A 


47 


1471^ 


50} 


159J-A 


64} 


171}-A- 


47i 


148A 


60} 


159|^ 


64} 


171}nV 


m 


148J-A 


51 


160}^tf 


54}1 


172 


47* 


HSj-A 


611 


160}-A 


1 64} 


172} 


47i 


149*^ 


61} 


161 


55 


172fA 


47S 


HOj^tf 


61f 


1611 


; 55} 


173i-A- 


471 


150 


61} 


161!-A 


55} 


173}-A 


47} 


1501 


515 


162}^ 


65f 


174 


48 


150}-!^ 


51} 


162}-tV 


6oi 


174} 


48} 


1614-* 


51} 


163 


i 5o| 


174} 


48i 


151J-A- 


52 


163f 


55} 


175} 


48} 


152 ! 


52} 


163| 


55} 


175} 


48} 


162| 


52} 


164} 


56 


175} 


48« 


152f.A- 


62} 


164} 


66} 


176}.tV 


48} 


1684-Af 


52} 


164} 


66} 


176}.^ 


48} 


163J^ 


62} 


165}.A 


66} 


177} 


49 


158} 


62} 


165S^ 


56} 


177} 


m 


164}^ 


52} 


166A 


56} 


177} 


49} 


154f.A 


53 


166} 


56} 


178} 


49f 


155^, 


63} 


166} 


66} 


1781^ 


*9J 


155} 


53} 


167}-A 


67 


179} 


49| 


165} 


63f 


167}-^* 


67} 

1 


179} 



CIRCLES. 
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DIAMETEES AND CIKCUMFERENCES OF CIRGLES. 



Diam. 


Circuin. 


Diam. 


Cucam. 


Diam. 


dream. 


Ihehes. 


InehH. 


XBdim. 


IncliM, 


IhehM. 


IhoiMt. 


67J 


179} 


61 


191} 


64} 


203} 


m 


180} 


61} 


192 


64} 


203}^ 


«7J 


180| 


61} 


192} 


65 


204}.A 


67f 


181 


61| 


192}.^ 


65} 


204}-A 


57f 


181} 


61} 


193}-* 


65} 


205 


67J 


181}-i»tf 


61» 


193}-A 


65} 


205} 


58 


l^H-h 


61} 


194 


65} 


205}-A 


68f 


182}^rf 


61| 


194} 


65} 


206}-A 


6Si 


183 


62 


194}nir 


65} 


206}-A 


6^ 


183} 


62} 


195}-A 


^ 


207 


58^ 


183}nV 


62} 


195}-A 


66 


207} 


68| 


184}^ 


62} 


196 


66} 


207} 


58f 


184}nV 


62} 


196} 


66} 


208} 


68J 


185 


62| 


196} 


66} 


208} 


59 


185} 


62} 


197} 


66} 


208} 


591 


185} 


62} 


197} 


66} 


209} 


59} 


186} 


63 


197} 


66} 


209}nV 


59f 


186} 


63} 


198}^ 


66} 


210} 


59} 


186} 


63} 


198}-A 


67 


210} 


69J 


1871-^ 


63} 


199} 


«7} 


210} 


59| 


187|tV 


63} 


199} 


67} 


211} 


69J 


188} 


63} 


199} 


67} 


211tnV 


60 


188} 


63} 


200HV 


87} 


212} 


60} 


188} 


63} 


200}.^ 


67} 


212} 


60} 


189}-iV 


64 


201} 


67} 


212} 


60} 


189}^ 


64} 


201} 


! 67} 


213} 


60} 


190A 


64} 


201}-^ 


68 


213} 


60} 


190} 


1 64} 


202}-A 


68} 


214 


60} 


190} 


64} 


202}.A 


68} 


214} 


60} 


191} 


64} 


203 


68} 


214}nV 
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DIAMETERS AND CIBCUMFEBEKCOSS OF CIRCLES. 



Diam. 


Circam. 


Diam. 


Cxrcnm. 


Diam. 


Circimi. 


InehM. 


TnchM. ' 


Inches. 


Inehei. 


laehei. 


Inchei. 


68) 


215}.^ 


72} 


227 


76 


238}.* 


68| 


215)^ 1 


72} 


227} 


76} 


239}-A 


68i 


216 


72) 


227fA 


76} 


239)nV 


68i 


216} 


72| 


2281-A 


76} 


239}-A 


69 


216}.A 


72| 


228)nV 


76) 


240}.* 


69J 


217}.tV 


72} 


228} 


76} 


240}.* 


69i 


2l7)-iV 


73 


229}-A 


76} 


241} 


69| 


217} 


73} 


229}^ 


76} 


241) 


69) 


218}^ 


78} 


230} 


77 


241} 


69f 


218}'Trtl 


735 


230) 


77} 


242}.* 


69} 


219} 


73) 


230} 


77} 


242}.* 


69J 


219) 


73| 


231}.^ 


77} 


243} 


70 


219} 


73} 


23 If. A 


77) 


243) 


70J 


220}T?jr 


73} 


232} 


77} 


243} 


70J 


220}-iV 


74 


232) 


77J 


244}.* 


70} 


221} 1 


74} 


232} 


77} 


244}nV 


70) 


221) 


74} 


233}-^ 


78 


246* 


70} 


221} 


74} 


283}tV 


78} 


246}.* 


70} 


222i-A 


74) 


284A 


78} 


246}t?» 


70} 


222}^ 


74} 


234}-A 


78} 


246}nV 


71 


223-Ar 


74} 


234}.A 


78) 


246)-* 


714 


223fA 


74} 


236in\r 


78} 


247 


71} 


223|nHr 


76 


236)-A 


78} 


247} 


71f 


224}-A 


76} 


236 


78} 


247}.* 


71) 


224)nV 


76} 


236} 


79 


248}.* 


71} 


225 


76} 


236|n^ 


79} 


248).* 


71} 


226} 


76) 


237)-A 


79} 


249 


71} 


225}.tV 


76} 


237)tV 


79} 


249} 


72 


226}^tf 


76} 


238 


79) 


249} 


72} 


226)^ 


76} 


238} 


79} 


260} 



CIBCIiES. 
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DUMETERS AND CIBCUMFEBENCES OF GIRCLBS. 



Diam. 


Circixm. 


Diam. 


Circum. 


1 
Diam. 


Girciiin. 


Inebea. 


Inches. 


IndiM. 


Inohm. 


iDdlM. 


InoliM. 


79} 


250} 


88} 


262}.A 


87i 


274} 


79} 


250} 


83| 


262f.A 


871 


274} 


80 


251}TJ|r 


83} 


263} 


87J 


274} 


80} 


251}.^ 


83} 


263} 


i 871 


275}nV 


80} 


252} 


84 


263} 


; 87* 


276J-A- 


80} 


252) ' 


84} 


264}-A 


87j 


276} 


80} 


252} 


84} 


264}^ 


88 

1 


276} 


80} 


253}-i»ff 


84} 


265i 


88} 


276} 


80} 


253}.A 


84} 


265} 


88} 


277}-A 


80} 


254} 


84* 


265} 


88} 


277}-A 


81 


254} 


84} 


266}.A 


88} 


278 


81} 


254} 


84} 


266} 


88} 


278} 


81} 


255}-A 


85 


267 


88} 


278}.A 


81} 


255} 


85} 


267} 


88} 


279}-A 


81} 


256 


85} 


267}-^tf 


89 


279}.* 


81» 


256} 


85} 


268}-^ 


89} 


280 


81} 


256}.-,V 


85} 


288}^ 


89} 


280} 


81* 


257}-A 


85| 


269 


89} 


280}nV 


82 


257}-T>y 


85} 


269} 


89} 


281}-Vir 


82} 


258 


85} 


269}tV 


89} 


281}-A 


82} 


258J 


86 


270}.^ 


1 89} 


282 


82} 


258|.iV 


86} 


270}^tf 


; 89} 


282} 


82} 


259}^ 


86} 


271 


90 


282} 


82} 


259}^^,^ 


86} 


271f 


90} 


283} 


82} 


260 


86} 


271} 


90} 


283} 


82} 


260} 


86} 


272} 


90} 


283} 


83 


260} 


86} 


272} 


90} 


284}tV 


83} 


261} 


86} 


272} 


90} 


284}-!^ 


83} 


261} 


87 


273}^ 


90} 


285iV 


83} 


261} 


87} 


273fTV 


90} 


285} 
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DIAMETERS AND CIRCUMFERENCES OF CIRCLES. 



Diam. 


Cucmii. 


Diam. 


Circum. 


1 
1 

Diam. 

1 


Circum. 


Inoh«i. 


InohM. 


InebM. 


Inehet. 


Inobefl. 


Inches. 


91 


286} 


94} 


2971-A 


98} 


309}-A 


91* 


286}^ 


94} 


298iV 


98| 


309}-^ 


9li 


2861-A 


95 


298}-A 


98} 


310}-A 


91| 


287A 


96} 


298}-A 


98} 


310}-A 


91} 


287}-A 


95} 


299}-A 


99 


311 


91# 


287}-A 


95} 


299}^« 


99} 


311} 


91| 


288}^ , 


95} 


300 


99} 


311}-A 


91J 


288}-fb- 


95| 


300} 


99} 


312i-A 


92 


289 


95} 


300J-A 


99} 


312}tV 


92J 


289} 


96} 


801}-A 


99| 


313 


92i 


289}-tV 


96 


301}-A- 


99} 


313} 


92| 


290}^ 


96| 


302 


99} 


313}-^« 


92} 


290Ktf 


96} 


302} 


100 


314}^« 


92| 


291 


96} 


302i-Ar 


1 100} 


314}-Jtf 


92} 


291} 


96} 


303}-A 


100} 


314}-iV 


92} 


291}nV 


964 


303}-frf 


; 100} 


315}-^tf 


93 


292}tV 


96} 


303}-iV 


100} 


315}nV 


93J 


292}-iV 


96} 


304l-|iff 


100} 


316} 


93} 


293 


97 


3041-A 


100} 


316} 


93} 


293} 


97} 


306} 


100} 


316} 


93} 


293} 


97} 


305} 


101 


317}-A- 


93} 


294} 


97} 


305} 


101} 


317fA 


93} 


294} 


97} 


306}^ 


101} 


zis^k 


93} 


294} 


97} 


306}.^ 


101} 


3183-iV 


94 


295}-A 


97J 


307} 


101} 


318fA- 


94} 


2961-A 


97} 


307} 


101} 


319} 


94} 


296} 


98 


307} 


101} 


319| 


94} 


296} 


98} 


308}-A 


101} 


320 


94} 


294 


98} 


3085-A 


102 


320}.iV 


94| 


297}nV 


98} 


309iV 


102} 


320}-iV 



CIRCLES. 



21 



DIAMETEBS AND GIROUMFEBENGES OF OIBCLES. 



Diaxn. 


Circiim. 


1 

, Diam. 


dream. 


Diam. 


Oircum. 


InchM. 


InohM. 


IndhM. 


InchM. 


loelMi. 


InohM. 


102i 


321}.A 


106 


833 


109} 


344} 


102f 


321}-A 


106} 


333} 


109} 


345} 


102^ 


322 


106} 


333} 


110 


345} 


102f 


322} 


106} 


334} 


110} 


346}-A 


102| 


,322} 


106} 


334} 


110} 


846}-A 


102} 


323}-A 


106} 


334fiV 


110} 


346} 


103 


323}-t>v 


106} 


835}-A 


110} 


347} 


103} 


323}nV 


106} 


336} 


110} 


347} 


103} 


324}-A 


107 


336} 


110} 


347} 


103} 


324}^ 


107} 


336} 


110} 


348}-A 


103} 


325i>^ 


107} 


336} 


111 


348}^ 


103| 


325} 


107} 


337}-A 


111} 


349A 


103} 


325}-A 


107} 


337}.A 


111} 


349} 


103} 


326}-iV 


107} 


338^ 


111} 


849} 


104 


3261-A 


107} 


338} 


111} 


350} 


104} 


327A 


107} 


388} 


111} 


360} 


104} 


327} 


108 


339} 


111} 


361 


104f 


327} 


108} 


839}' 


111} 


851}-A 


104} 


328} 


108} 


340 


112 


351}^ 


104} 


328}.A 


108} 


340}-A 


112} 


352} 


104} 


320iV 


108} 


340} 


112} 


352} 


104} 


329}^ 


108} 


341} 


112} 


353 


105 


329}.A 


108} 


341} 


112} 


363} 


105} 


330} 


108} 


342 


112} 


363}^ 


105} 


330} 


109 


342} 


112} 


364}tV 


105} 


331 


109} 


342fA- 


112} 


354}-A 


106} 


331fA 


109} 


343}.A 


113 


355 


105} 


331}.* 


109} 


343}.A 


113} 


355} 


106} 


332}-A 


109} 


344 


118} 


355} 


105} 


332}^ 


109} 


344} 


113} 


356}. 

1 
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DIAMETERS AND GIRCUMFERENGES OF CIRCLES. 



Diam. 


1 

Circum. 


Diam. 


Circmn. 


Diam. 


Cixeum. 


IncbM, 


Inehttb 


laches. 


InohM. 


IndiM. 


Inehm. 


113i 


356}-^ 


117} 


868}-A 


121 


380} 


llSf 


356f-A 


1171 


368} 


121} 


380} 


118f 


867i-A 


117} 


369} 


121} 


380} 


IISJ 


857J 


117S 


369} 


121} 


381} 


114' 


358} 


117} 


369} 


121} 


8818-A 


U4i 


868} 


117} 


870} 


121| • 


382fr 


U4i 


368} 


118 


370Hir 


121} 


3828- Af 


1141 


369HV 


118} 


371A 


121} 


382} 


114J 


369f^ 


118} 


371HV 


122 


384 


1141 


360iV 


118S 


371}-A 


122} 


3838 


1141 


360fnV 


118} 


372} 


122} 


384 


114i 


360} 


1181 


3725 


122} 


3848-A 


115 


361} 


118} 


373 


122} 


384}.A 


116i 


361J 


118} 


3731-A 


1228 


385}-^«- 


116i 


362 


119 


373fA 


122f 


3868 


116| 


362fnV 


119} 


374} 


122} 


386 


116J 


362i-A 


119} 


3748 


123 


3868 


list 


363} 


119} 


376 


123} 


386J.A 


116f 


363g 


119} 


375} 


123} 


387}-A 


116J 


364 


119f 


375} 


1238 


887}-A 


116 


364f 


119} 


876} 


123} 


887}^ 


116i 


364| 


119} 


376}-A 


1238 


8888 


116i 


366}-A 


120 


377 


123} 


388| 


116J 


365}-Ar 


120} 


377} 


123} 


389} 


116J 


366 


120} 


377} 


124 


389} 


1161 


3668 


120} 


378} 


124} 


389}.^ 


116} 


366} 


120} 


378} 


124} 


390}^ 


116i 


867} 


120| 


378fA 


1248 


8908-A 


117 


367} 


120} 


379}-A 


124} 


391} 


117i 


367fA 


120} 


8798-1^ 


1248 


391} 
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DIAMETERS AND CIBCUMFEBENOES OF CIRCLES. 



Diam. 


Circum. 


Diam. 


Gircum. 


1 
1 

Diam. 


Circum. 


IndbMk 


Inohea. 


InohM. 


Inohea. 


InohM. 


InehM. 


124| 


891} 


128} 


4031-A 


132} 


416}nV 


124} 


394 


128} 


404A 


132} 


416^* 


12d 


392}-A 


128} 


404}.* 


132} 


416} 


125J 


893^tf 


128} 


404} 


132} 


416} 


125^ 


393}-A 


129 


406} 


132} 


417 


126} 


393}-tV 


129} 


405} 


132} 


417} 


125} 


394} 


129} 


406 


133 


417}-* 


126} 


394} 


129} 


406}^ 


133} 


418}-* 


126} 


396 


129} 


406}-A 


133} 


418}-* 


126} 


395}.^ 


129} 


407}-Ar 


133} 


419 


126 


396}-A 


129} 


407}-A 


133} 


419} 


126} 


396} 


129} 


408 


133} 


419} 


126} 


396} 


130 


408} 


133} 


420} 


126} 


397 


130} 


408} 


133} 


420}-* 


126} 


397} 


130} 


409}nV 


134 


420}-* 


126} 


897} 


130} 


409}^ 


134} 


421}nV 


126} 


Z9Si^ 


130} 


409} 


134} 


421} 


126} 


398}^ 


130| 


410}n?^ 


134} 


422} 


127 


399 


130} 


410} 


134} 


422} 


127} 


399} 


130} 


411} 


134} 


422} 


127} 


399} 


131 


411} 


134}- 


423}n^ 


127} 


400} 


131} 


411fA 


134} 


423}.* 


127} 


400} 


131} 


412}-A 


136 


424* 


127} 


400} 


131} 


412}-A 


136} 


424} 


127} 


4011-^^ 


131} 


413A 


136} 


424} 


127} 


401}^ 


131} 


413} 


136} 


426} 


128 


402A 


131} 


413} 


136} 


426} 


128} 


402} 


131} 


414} 


136} 


426* 


128} 


402} 


132 


414}.* 


136} 


426}.* 


128} 


408} 


132} 


416* 


135} 


426}-* 
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DIAMETEBS AND CIBCUMFEBENGES OF CIBOLES. 



Diam. 


Cirenm. 


Diam. 


Ciroom. 


Diasu 


Cirftimi. 




InohM. 


iBOhM. 


IndiM. 


InchM. 


LMbM 


136 


427} 


138} 


436} 


141} 


444} 


136i 


427f 


138} 


436} 


141} 


444} 


136^ 


428 


139 


436} 


141} 


445}.* 


136f 


428f-A 


139} 


437 


141} 


446}.* 


136} 


428}^ 


139} 


437fA 


142 


446* 


136t 


429}-A 


139} 


437i-A 


142} 


446}.* 


136| 


429}-A 


139} 


438} 


142} 


446} 


136} 


430 


139} 


438f 


142} 


447} 


187 


430} 


139} 


439 


142} 


447} 


137} 


430} 


139} 


439} 


142} 


448* 


137} 


431} 


140 


439}-A 


142} 


448}.* 


137} 


431}^ 


140} 


440}.A 


142} 


448}.* 


137} 


431fAr 


140} 


440}.^ 


143 


449} 


1371 


432i-A 


140} 


441 


143} 


449} 


137} 


432S-A 


140} 


441} 


143} 


460 


137} 


433} 


HOf 


441} 


143} 


460} 


138 


433} 


140} 


442} 


143} 


460} 


138} 


433} 


140} 


442}-A 


143} 


mh^ 


138} 


434fA 


141 


442}^tf 


143} 


461}-* 


138| 


«4}-A 


141} 


443}.* 


143} 


461}-* 


138} 


435A 


141} 


443} 


144 


462}tV 


138} 


435} 


141} 


444} 







CHAPTER III. 
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PRACTICAL GEOMETRY, AS REQUIRED BY 

BOILERMAKERS, 

To bisect a given right line. — ^That is, to divide 
it, or square it across in two equal parts. Let a b. 
Fig. 26, be the given 
right line. Then, with 
any radius greater than 
A B, — that is greater 
than half the length of 
the line, — and on a and 
B, as centres, describe 
two arcs cutting each 
other at c and d ; draw 
the line c e n through 
the intersections. Then c e d will be at right 
angles to a e, and the line a b is divided into two 
equal parts at e. 

To draw a perpendicular to 
a straight line from one of its 
extremities. — ^Let ab, Kg. 26, 
be the given line, and b the 

extremity from which the \^ 

perpendicular is to be drawn. /^^\,^ 
Take any point, c, and with ^ig. 26. 

the radius c b describe an arc 
of a circle, abb; draw a line from a, through c, 





Fiff.26. 
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cutting the arc at d ; then, a line drawn through 
the intersection at d from b will be perpendicular 

to AB. 

To draw a perpendicular to a right line from a 
point mthotit the line ; that is^ when the point is 

not on the line. Let 

A B, Fig. 27, be the 

given line, and c the 

point through which 

B the perpendicular is to 

be drawn. Then, on 

casacentre, with any 

\Ay radius greaterthan the 

v^ distance to the line a b, 



A-x, 



J)"-* 



-'JS 



^- ^- describe an arc cutting 

A B at E and f ; and on E and f as centres, with 
any radius greater than e d, describe two arcs 
cutting each other at e ; a line drawn through e 
and c will be perpendicular to a b. 

To draw a line parallel 
^ •- ' ' ^^ ^~-^, g io a given straight line. 

— ^FiRST, to draw the 
A-— I , parallel at a given dis- 

^ Hff.28. ^ ^^^' ^^ ^^' Fig. 28, 

be the given line. Open 

the compasses to the distance required, and from 

any two points, c and d, 

— 7^^ ?-n describe arcs £ and F. Draw 

^"^^^ / the line o h, touching the 

ji^^L IliiiZ— .3 ftrcs. It is the required 

Second, to draw a par- 
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allel through a given point. Let c^ Fig. 29^ be the 
point. From c draw any line c i) to a b. On 
G D, as centres^ describe arcs d e and e f. Cut 
off D £ equal to c f^ and through the points c 
and E^ draw the parallel g h. 

To draw a rectangle from the centre lines, — Draw 
the line a b, Fig. 30^ equal to one of the centre 



){ 



r- 



D 

Kg. 80. 



B 



lines^ bisect it at c, draw the other centre line^ d e, 
through c, at right angles to a b ; then with c d 
as a radius^ and on b and a as centres, describe 
arcs at h, j, f, and o ; again with c a as radius^ 
on E and d as centres, describe arcs cutting the 
arcs at h, j, f, and g. Join the intersections by 
straight lines, these will be at right angles and 
will form a rectangle. 

To draw a square on a 
given line. — Let a b, Fig. 31, 
be the given line. Erect a 
perpendicular at b, and on b 
as a centre, with b a as a -^ 
radius, describe an arc at d, 

c2 



/ 



Fig. 31. 
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and on D as a centre describe another arc at c. On 
Aas a centre, with the same radios describe an arc 
cutting the other arc at c. Join the intersections 
by straight lines, and the square is formed. If 
truly square, it should measure the same length in 
the two diagonal directions ; that is, the distance 
A D should be equal to the distance b c. 

To Insect an angle. — ^That is, to divide it in two 

equal angles. On the point of the 
angle, A, Fig. 32, as a centre, 
with any radius, describe an arc 
cutting the sides of the angle at d 
and E, and on d and e as centres, 
describe two arcs cutting each other 
at F. The line drawn through a 
and F will bisect the angle. 
Upon a given right line to construct an equilateral 

triangle. — Let a b. Fig. 33, be the 
given right line ; then on a and 
B, with A B as radius, describe 
two arcs cutting each other 
at c, join a c and b c, and the 
triangle a b c, thus formed, is 
an equilateral triangle. 

In a given circle to inscribe a 
square. — ^Draw any two diameters 
at right angles to each other, and 
join the extremities, as in Fig. 34. 
To inscribe an octagon. — ^Pirst 
inscribe the square, then bisect 
the quarter circles and join the 
extremities. Or, bisect the angle 




Fig. 83. 




Fig. 34. 
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Fig. 35. 



A o D, Fig. 34, by the line o r. Then d f is the 
length of the side of the octagon. 

To draw a circle through three given points, no 
matter how they are placed. — This is a very useful 
problem, as it enables 
any one to determine 
the diameter of the 
circle of which an arc 
is a part. Place the 
three points, 1, 2, 3, 
anywhere. "With any 
radius greater than 
half the distance be- 
tween two of the 
points, 1 and 2, and 
on these points as 
centresi describe two arcs cutting each oth^ at a 
and B. Similarly, describe intersecting arcs on the 
points 2 and 3 as centres. Draw straight lines 
through the intersections respectively, meeting 
at o. Then o is the centre from which the arc 
is to be described, with the radius o 1, which will 
pass through all the three points. 

to draw a straight line equal in length to a given 
arc of a circle. — ^Divide the chord 
A B into four equal parts ; set off 
one of these parts from b to c, 
and join c d. The line c d is 
equal to the length of half the given arc nearly. 

To describe a rectangle when the length of the dia- 
gonal and that of one of the ends is given. — Draw the 
diagonal a b. Bisect it at the centre o, and wUh 




Fig. 36. 
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o A as radius, describe a circle. Set off the length 
of the end from a, catting the circle at d, and 
from B cutting the circle at c ; and join a c, c b, 
B B, and D A, to form the rectangle required. 





Fiff.S7. 



Fig. 38. 



To construct a square whose diagonal only is 
^/re/i.— Divide the diagonal into seventeen equal 
parts. Twelve of these parts are the measure of 
the side of the square. From a take up twelve 
parts in the compasses, and draw arcs of a circle 
at B and at c ; and on d as a centre, with the 
same radius, draw arcs, cutting those at c and d, 
and join the intersections to form the square 

ABDC. 

Another method, — Bisect the 
diagonal at o, by the perpen- 
dicular line c D ; and on the 
centre o and with the radius 
o B, describe arcs at c and d. 
Join the intersections to form 
the square A c b d. 

To draw a square equal in 
area to a given circle. — ^Divide 




Fig.89. 
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the diameter a b into fourteen equal parts: 
set off eleven of these from a to o, and from o 
draw the perpendicular o c^ cutting the circle at c ; 
and draw a c. Then a c is the side of a square of 
which the area is equal to that of the circle. 
To complete the square, from c draw a line through 
the centre of the circle^i cutting the circumference 




Fig. 40. 

at E ; and from a draw the straight line A e F, 
through the point e. This line is at right angles 
to A c. With the radius a c, and on a as a centre, 
describe an arc at f ; and on f, with the same 
radius, draw an arc at g. From c, again, draw an 
arc cutting the former at o with the same radius. 
Join the intersections, and the square is com- 
pleted. 

Or, multiply the diameter of the circle by 
'886226 : the product is the side of a square of 
equal area. 
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To draw a square equal in area to a given triangle, 
— ^Let B F A be the given triangle. Draw the 
perpendicular p c from the summit p, and bisect 
it. Produce the side of the triangle b a, and set 
off A E equal to the half of p c. Divide e b into 




Fig. 41. 

two equal parts at d ; and on i) as centre^ with d b 
as radius^ describe the semicircle e b. Draw the 
perpendicular a f, cutting the circle at f ; then 
A F is the side of a square equal in area to that 
of the given triangle. 
Another method. — ^A right-angled triangle being 




Fig. 42. 



given^ to construct a square of the same area. 
Divide the diagonal into thirty-four equal parts ; 
set off ten of these parts from a, and ten from b, 
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leaving fourteen in the middle. Draw c g and o e 
through the ten divisions^ parallel to f e and c f 
respectiyely. The square o f £ o has an area equal 
to that of the triangle a b f. 

To produce a circk 
equal in area to a given 
square. — Given the 
square a b c b ; draw 
the diagonals, and 
divide half a diagonal, 
o c, into fifteen equal 
parts. On as centre, 
and with a radius of 
twelve of ilieBe parts, Fig.48. 

describe a circle. This circle is of the same area 
as the square. 

Or, multiply the side of the square by 1*12837. 
The product is the diameter of a circle equal in 
area to the square of which the side is given. 

The square is divided into four triangles, each 
of which is one-fourth of the square in area. The 
quarter circles, whose figures differ of course 
materially from those of the triangles, have each 
the same area as one of the triangles. 

To find the side of a square which shall contain 
the area of a given square anywrEV number of times. 
■^— Draw the given square a e. The diagonal f g 
is the side of a square of double the area of the 
given square. Set-off e h, equal to the diagonal 
F G I then the square e b has four times the area 
of the given square. Set off, again, e i, equal to 
the diagonal H j of the square e b, and draw the 

c3 
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o 








c 


/. 


' / / 






/ 


A / / 






.' 






/ 








/ 


/ 


/ 



a 



square e c on that base ; the square e c has twice 

the area of e b, or four 

times that of the square 

^ £ A. Set off E L equal 

to the diagonal i k ; the 

J square e d, erected on 

that base, has twice the 

area of £ c. And so on. 

To draw an ellipse 

approximately y of a given 

L I H F E length icithout regard to 

^' ^ breadth. — Divide the 

given length into three equal parts at o and v ; and 

on o and v as centres^ with a o as radius^ describe 

two circles cutting 
each other at i and k; 
on I and k as centres^ 
with the diameter of 
° the circle a o v as 
radius, describe the 
arcs D E, F 6| to com- 
plete the form of an 
ellipse. 

If the radius of 
the ends is toolarge 
and flat, divide the 
given length into 
^ four equal parts, 
Fig. 46a, and de- 
scribe three circles 
as shown ; and on 
Fig. 46a. h and F as centres^ 




Fig. 45. 
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describe the lateral arcs to touch the first and third 
circles, and so complete the figure. 

To draw an ellipse when the length and breadth 
are given. — Draw the diametrical lines at right 
angles to each other, intersecting at o. Set out the 
length and breadth of the figure on these lines, 
equally firom the centre o. Set off the length o n 
with the compasses on the longer diameter from 
B to E, and on o as a centre, with the radius o e, 




describe the quadrant k f. Draw the line or 
chord E F, and set off the half of it from e to o. 
On o as a centre, with o o as radius, describe the 
circle g h J i ; then t and o are the centres for the 
segmental arcs at a and b, and H and J are the 
centres for the lateral arcs at c and n. 

To drato an ellipse when the diameters are not 
at right angles to each otlier. — Let a b and c d be 
the two diameters. Draw the boimding lines 
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parallel to the diameters ; divide A b into any num- 
ber of equal parts ; divide also e f and h g at each 
end into the same number of equal parts, then 
from c draw lines through the points 1^ 2, 3, 4, &c. 




Kg. 47. 



in the line a b ; and do the same from d. From d 
again draw lines through the points 6, 6, 7, between 
B and ¥, and between h and a. From c draw lines 
through the points 1, 2, 3, between e and b, 
and A and g. The intersections of these radial 
lines give points in the curve of the ellipse, as 
shown in the diagram. 

Note. — ^The distinction between an oval and an 
ellipse is this : — ^The oval is egg-shaped, that is, 
one end is smaller than the other ; whilst in the 
ellipse both ends are alike. 



CHAPTER IV. 
TANKS AND CISTEBNS. 

Tanks and cisterns are of varioos formsi but 
their capacity can be readily calculated according 
to the rules already given for finding the oontentB 
of regular bodies. In the following examples 
the rules are adapted for giving the capacity in 
gallons. 

Plain Rectangular Cistern, — Multiply the length 
by the breadth^ and by the depth, all in inches ; 
and multiply the last product by '003606. The 
final product is the capacity in imperial gallons. 
For example^ if the cistern be 12 inches wide, 
36 inches long, and 12 inches deep, then : — 

12 X 12 = 144 X 36 = 6184 X -003606 =: 18*693504 inli. 
12 

144 
36 

864 
432 

5184 
•003606 



31104 
31104 
15552 



18-693504 gallObi. 
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If the dimensions be given in feet^ adopt the 
numerical multiplier^ 6*232^ to find the capacity 
in gallons. 

For a cistern of a given length and widths to 
find the depth necessary for a given capacity. 

Multiply the length a b, by 
^ the width AC, both infect; and 
then multiply the product by 
6-232. Divide the given 
^ ^ number of gallons by the last 

product, llie quotient is the 
depth, B D, in feet. For example, a tank is 5 feet 
long by 4 feet wide, and it is required to be of 
sufficient capacity to hold 400 gallons. What is 
the depth required P 

5 X 4 = 20 square feet, the superficial area. 
20 X 6*232 = 124*640. 

400 

= 3*209 feet, tlie depth required. 



124-640 22 



Inches 2*508 
8 



Sihs 4*064 



Depth 3 feet 2} inches. 



To find the number of gallons that can be held 
in a cylindrical vessel, having flat ends. Multiply 
the square of the diameter in inches by the 
length in inches, and the product by '002832. 
The final product is the capacity in imperial 
gallons. 
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Or, multiply the square of the diameter in feet 
by the length in feet, and the product by 4*895. 
31ie product is the capacity in imperial gallons. 

To find the diameter necessary for a cylindrical 
tank of a given length, to hold a given number 
of gallons. Multiply the number of gallons by 
353*03, and divide the product by the given lengtii 
in inches. The square root of the product is 
the diameter. Thus, for a cistern 18 inches long, 
to hold 8 gallons, what is the diameter required P 

35303 X 8 = ?§^^ = 166-9, the square root 

lo 

of which is 12*5, the required diameter in inches. 

Segmental Tank. — Suppose a tank, the end of 

which is a segment of a circle ; it is required to 

find the capacity in gallons. Multiply the area 




Fig. 49. 

of the end in square inches by the length in 
inches, and by '003606. The product is the capa- 
city in gallons. 

Prismatic or Triangular Tank, — 
To find the number of gallons it y/\^ 
will hold, multiply the area of the 
base by the length, both in inches, 
and divide the product by 277-274 ; 
or multiply the product by 'OOSeOe. 
The quotient is the capacity in 
imperial gallons. 





Fig. 60. 
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When the base is an equilateral trianglei the 
area of the base may be found by the rule, 
page 11. 

Example. — ^What is the content in gallons 
of a triangular tank, of which the side of the 
base is 48 inches and the depth is 60 inches P 
48 X 48 = 2304; and 2804 -r- 4 = 576; and 
576 X 1*732 = 997-632 = the area of the base in 
square inches. The area 997*632 multiplied by 
the length, 60 = 59857*920, which, divided l^ 
277-274, or multipKed by -003606 = 215-8 gaUons, 
the capacity. 

Sphere or Globe, — ^To find the capacity in gal- 
lons, multiply the cube of the diameter in inches 
by -001888. The product is the capacity in im- 
perial gallons. Let the diameter of a globe be 
34 inches, what is the capacity in imperial gal- 
lons P 34 x 34 x 34 = 39294 ; and 39294 x -001888 
= 74-187072 imperial gallons. 

A Segment of a Sphere. — ^Multiply 
the square of half the diameter by 3, 
and to the product add the square 
of the height of the segment — ^the 
diameter and the height being ex- 
xi^. pressed in inches ; multiply the sum 
by the height and by -001888. The 
final product is the capacity in gsdlons. 

For instance, the crown of a donkey boiler. 
The diameter of the segment is 16, and the height 
is 3 ; then the half of the diameter is 8 ; and 8^ 
or 8 X 8 = 64 ; then 64 x 3=192. The square 
of the height is 3x3 = 9; and 9+192 = 201 ; 
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201 X 3 = 603, and 603 x -00188 = 1128464 
gallons, the capacity: say, 1*128 or about 1| 
gallons. 

To find the capacUt/ of a frmium of a cone, — 
Multiply the greater diameter in inches by the 
less, and the product by 3. Add the square of the 
difference between the two diameters, and multi- 
ply the sum by \ of their depth ; then divide the 
product by 353*03 for imperial gallons. 

Take the case of an ordinary pail or bucket, of 
which the form is a frustum of a cone. Bequired 
the number of gallons of water that a bucket will 
hold, the diameter of the greater end being 20 
inches, that of the less end 16 inches, and the 
depth 20 inches. Then 20 x 16 = 320 ; and 
320 X 3 = 960. Again, 20-16 = 4 ; and 4 x 4 
= 16, the square of the difference of the diameters; 
then 16 + 960 = 976 ; and 976 X J of the depth, 
or by 20 -i- 3 = 6*625, is 976 x 6-625 = 6466; 
and 6466 -r 353*03 = 18*31 gallons, the capacity. 

Another way to find the capacity in gallons of a 
frmtum of a cone. — Add the two diameters to- 
gether, and divide by 2 for the mean diameter. 
Square this new diameter, multiply it by the 
length, and that product by '002832 for the con- 
tent in gallons, if the dimensions are given in 
inches, or by 4*895 if given in feet. 

To find the capacity of the frmtum of a square 
pyramid. — ^The rule is the same as the first above, 
for a conical frustum, except that the divisor for 
gallons of capacity is 277*274. 

Saddle Tank of a Locomotive Engine. — ^This is a 
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case of the ruley page 7, for the area of a segment 
of a ring. Multiply the area of the end by the 
length, for the cubic content. If the dimensions 
are given in inches, midtiply that product by 
•003606 for gallons of capacity ; and if the dimen- 
sions are given iv feet, multiply by 6*232 for the 
capacity. Adopting the dimensions of the arcs 
given in the example, page 7, namely, the arc 
A X D, 90 inches long, the arc b c, 40 inches long, 
and the distance apart of the arcs, or breadth of the 
ring, A B or c D, 18 inches. Taking a length of 12 
feet or 144 inches, then the area of the end is 
equal to (90 + 40) + 2 = 65 ; and 65 x 18 = 
1170 square inches; and 1170 x 144 = 168480 
cubic inches X '003606 = 607*538 gallons. 



CHAPTER V. 



RECTANGULAR AND CIRCULAR WORK. 

It has been shown how the boiler-maker can 
square off a plate. 

To find the length of plate required to form a 
cylinder of a given diameter. — The length of plate 
is equal to the circumference measured on the 
centreline of the bent plate ; and 
the diameter from which to 
reckon the circumference is the 
mean diameter^ measured from 
centre to centre of the plate. 
Suppose, for instance, a flue or 
a cylinder of any other kind is 
to be constructed to a diameter 
of 24 inches inside, of plate ^ thick. Then the mean 
diameter required, from which the circumference 
is to be calculated for the necessary length of the 
plate, is equal to 24 plus half the thickness of 
plate at both sides, as in Fig. 52, or to 24 + ^ + | 
= 24J. That is, it is equal to the inside dia- 
meter plus the thickness of plate. Then the pro- 
duct of 24i multiplied by 3'1416, equals the 
circumference. Thus, the decimal expression of 
24i is 24-25 or 24 point -,%, which multiplied by 
3-1416 = 76-1838, that is 76 inches and -1838 
decimal parts of an inch. 




Fig. 62. 
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To find how many 8th parts of an inch are 
contained in these decimal parts, multiply them 
by 8, and point off from the right-hand side an 
equal number of decimal places. Again, multiply 
the decimals last pointed off by 4, and again point 
off an equal number of decimals. The figure on 
the left-hand side of the decimal point is the num- 
ber of 32nd parts of an inch remaining after the 
8th parts have been extracted. If there be a 
decimal remainder, it may be multiplied by 2, to 
show the number of 64th parts in it. Thus, to mul- 
tiply, in the first place, 24*25 inches x 3'1416: — 



3-1416 
24*25 


157080 
62832 

125664 

62832 


76 inches 76*183800 

8 


One-Sth 1*470400 

4 


One-32nd 1*881600 

2 


One-64ih 1*763200 



Circumference is 76| ^V ^ ^i^cl something oyer : or 76| A* 

Though there is only one whole 64th part in 
the last line of the calculation, yet there is more 
than 7-lOths of another 64th over in the decimal 
remainder ; and it would be better to take the 
measure as two 64ths or l-32nd ; and adding this 
to the first 32nd part, there are two 32nd parts. 
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or -it^th part, to add to ihe one 8ih part already 
found, making together -^ths of an inch. Henoe 
the moat nearly exact measure for the circxim- 
f erence is 76^ inches. 

Another method, — By the approximate rule 
before given, for the circumference of a circle, 
multiply the diameter, 24^ inches, by 22, and 
divide by 7. Then find the value of the decimal 
in fractions of an inch as before. Thus : — 

24-25 
22 

4850 

4850 



7)533-50 



76 Inches 76-214 

8 



One-8th 1*712 

4 



Two-32ndB 2-848 

2 



One-64th 1*696 



Circamference is 76} A A* and something over. 

Here it appears that the length as found is 
one 32nd greater than was given by the first 
calculation. 

If two, three, or any greater number of plates 
are to be used in order to form the circle of plates 
for a cylindrical boiler, the circumference as given 
by the foregoing rules is to be divided correspond- 
^gljy to give the net length of each plate taken to 
the centre lines of the rivet-holes. For lap«joints. 
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Fig. 68. 
Welded Seam. 




F!flr.54. 
Lap Seam. 



lap, of course, is to be added to the net length of 
each plate, at each end, in order to form the joint. 
When the cylinder is to be welded at the joint, 
instead of being riyeted, correspond- 
ing allowance is to be made. When 
a weld is made with a fiUing-piece, 
as in Fig. 53, the edges of the plate or 
plates are usually kept apart by as 
much as the thickness of the plate, 
and are of course cut shorter by the 
same amount, than the calculated cir- 
cumference. A filling-piece is in- 
serted to form the weld. 

When the cylinder is to be lap- 
welded, an extra length of plate, equal 
to twice the thickness of the plate, 
is allowed for lap, as in Fig. 54. 
Sqiuire-end Tank. — It is wanted to make a 
square-end tank as in Fig. 55, and to put in all 

the holes before the plate is 
bent. Care must be taken to 
mark it right, because if it is 
to be 12 inches outside it will 
readily be seen that in bend- 
ing each comer you will add 
one thickness of the plate to 
the width. Therefore, in 
marking it out, leaye each 
side one thickness shorter, 
and put in the holes at equal distances on each side 
of the comer line. When it is bent, and it fits 
the gauge, 12 inches outside measurement, the 
holes will be equally on each side of the comer. 



Fig. 66.— Sqnaze-end Tank. 
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Angk'iron rings and framing. — ^The length of 
angle-iron required for the formation of a ring of 
a given diameter, varies according to the thickness 
of the iron at the root, and also with the heat of 
the bar when it is bent. The hotter it is, it bends 
the more easily, and it does not take up quite so 
much stuff. Therefore, in bending a number of 
rings, care should be taken to equalise the heat, 
for if one is bent very hot, and another at half- 
heat, there will be some difference in the dia- 
meters when cold. 

To find the length of angie-iron necessary for 




.. /s: 





■ ■■■»■.■■ M«T MR— — 1—»-^. 



Tnetde flcun/Qt/ 




Figs. 56 and 67.— Angle-iron Binga. 

forming a ring of a given diameter. — ^When the flat 
flange is outside the ring or cylindrical flange. 
Fig. 56 : to the interior diameter add twice the 
extreme or slant thickness of the iron at the root, 
as indicated in the figures, and multiply the sum 
by 3*1416. The product is the length required. 
For example, let the interior diameter for an 
outside-flange ring, Fig. 56, be 12 inches, and 
the thickness at the root f inch. Then f x 2 
= IJ, and 12 + IJ =: 18J; and 13^ x 3-1416 
= 42*4116 inches, the length of the iron necessary. 
When the flat flange is inside the ring, Fig. 57 : 
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firom the exterior diameter subtract twice the ex- 
treme thickness of the iron at the root, and multi- 
ply the difference by 3*1416. The product is the 
length required. For example, the ring is to be 
3 feet in diameter from heel to heel, and | inch 
thick at the root ; subtract twice f inch, or 1^ inches, 
from 36 inches, leaving 34| inches. Then 34^ x 
3-1416 = 108*3852 inches = 9 feet f inch, the 
length required. 
Note. — ^Instead of multiplying by 3*1416, the 




"Eig. 68— Outside Blange. Tig, 69.— Inside Flange. 

Elliptical Angle-iron Bings. 

adjusted diameter may be multiplied by 3, and 
1^ inch added to the product, for each foot in the 
product. The sum is the required length. 

Another common method is to multiply the 
adjusted diameter by 3, and add l-7th of the 
diameter to the product. 

For elliptical rings of angle-iron add together 
the two diameters, and divide by 2, to obtain the 
mean diameter. Then, proceed according to the 
rules for circular rings ; adding to the mean 
diameter twice the thickness of the angle-iron at 
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the root, for outside flanges ; and subtracting the 
same for inside flanges. Figs. 58 and 59. 
For rings of T iron> to find the length of 




InsicLe fijon^e 







KJ UJ 



Jig. 60. Fig. 61. 

T IronBingB. 

iron required, the rule is the same as for ordinary 
angle iron, simply adding or subtracting the 
thickness of the diagonal root of the bar, accord- 
ing as the ring is to be an outside or an inside 
flange. 

To make an angle-iron frame, as in the figure. 

From the finished length of the frame/ a b, sub- 

^ g tract two thicknesses of the 

flange, for this reason, that in 

turning the ends, a c and b d, 

^^^ *^^ the thickness of the iron is 

Hg.62.-Angl6.i«m Frame. ^^ jf ^j^j^ ^ ^^^ ^^^ 

tended to, the comer will need to be stayed up 
after being bent. 

The table of circumferences of circles, giyeh in 
Chapter II., can be used for angle-iron rings, 
by simply adding to the given diameter twice the 
thickness of the iron at the root for an outside 
flange ; and by subtracting twice the thickness at 
the root for an inside flange, to give the adjusted 
diameter. Opposite this diameter, in the table, the 
proper net length is given in the columns of cir* 
cumferences, exclusive of lap. It forms a butt- 
joint of the two ends. 



CHAPTER VL 

TEMPLATING. 

In the discussion of the following problems of 
templating, or setting out plates for the construc- 
tion of boiler work in various forms, the dimen- 
sions, written and drawn, are taken at the centre 
lines of rivet-holes, or at jump-joints, when welts 
or butt-plates are employed for making the joints. 
The lap of plates is not taken into consideration 
in the drafting of the work, imless for the pur- 
pose of ascertaining that there is stuff enough in 
the plate to be cut. But when the rivet-holes 
have been marked off, an addition for lap is made 
to the outline. 

A table of the proportions for lap joints of plates 
of various thicknesses is given, further on, for 
reference. 

To develop or lay out the junction of two cylinders 
of equal diameters when the extremities meet; or 
to draw or develop an elbow or hnee ; as, for in- 
stance, the knee of the chimney of a donkey 
boiler. Lay down on a board the required angle 
of the pipe as in the Fig. 63. It is to be made 
to join or metre together at a b. Draw the line 
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c D at any distance convenient for the compasses, 
from A, at right angles to the centre line, and at 
any convenient distances draw two semicircles b p 
and G H. Divide each of these semicircles into 
the same even number of equal parts, 1, 2, 3, &c. 
Place a straight-edge to the corresponding points 




Fig. 63.— Cylinder Kute. 



of division in the two semicircles, as 1 1, 2 2, 
and so on. In each position it will be parallel to 
the axis of the cylinder. For each position, suc- 
cessively, draw the ordinates i, J, k, &c., from the 
base c D, to the junction line a b. Next, lay 
down the plate from which it is tO' be cut, and 

d2 
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square it to the length of the circamference 
required to make up to the given diameter^ as in 
Fig. 64. Then draw a line A b, Fig. 64, in a 
line with c d. Fig. 63, and draw the parallel d c, 
Fig. 64, at a distance equal to d b, Fig. 63, 
above a b, and divide a b, Fig. 64, into as 
many parts on each side of the centre o^, as 
there are in the whole semicircle. Fig. 63 ; and 
draw perpendiculars through the points of divi- 




Fig. 64.— Cylinder Knee. Development when the Seam is on the 

Shorter Side. 



sion, I, J, K, &c. This having been done, take the 
compasses and measure from the line c d. Pig. 63, 
the length of the perpendicular i, and set off the 
distance thus found from the base a b on the line i, 
on each side of the centre o'. Fig. 64. Again, mea- 
sure the length of the line J, Fig. 63, and from the 
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base mark its distance on the lines J, Fig. 64. 
Measure all the lines in the same way, and draw 
the curve on Fig. 64, through the intersections, by 
means of a thin stick, or by hand if necessarj*. 
The greater the number of parts into which the 
semicircles are divided, the greater also and closer 
are the number of points on Fig. 64, and the 
more accurately may the curve be traced. When 







B 



Fig. 65.*-Gylinder Knee. Development when the Seam is at Line L. 

it is drawn, cast the eye along the curve, in 
order to detect any flat or irregular places that 
may be in it, and correct them. Always aim at 
having an odd number for the centre line, as it 
is more convenient than an even number. 

In Fig. 65 is shown the shape to which the 
plate is required to be cut if the seam of rivets is 
to be in the side, as at l. Fig. 63. Lay off 
Fig. 65, as in the preceding case ; square off the 
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circumference, and divide as formerly in Fig. 64 ; 
then measure the length of the line at l, Fig. 63^ 
where the seam is to be made, and set it off from 
the base-line A b, Fig. 65, on the line L at each 
end, and also in the middle. Then, measure the 
line I, Fig. 63, and mark it on its corresponding 
line I, Fig. 65. Measure again the line J, Fig. 63, 
and mark it on the corresponding lines J on each 
side of the lines i, Fig. 65. Then, measure k. 
Fig. 63, and set off its length on the lines k. 
Fig. 65, with the corresponding letters ; and so on 
till all the lines are set off, when the curve can be 
drawn through the points as before. 

In the particular case of a rectangular or 




Fig. 66.— Development of a Square Knee. 



square knee, the construction is illustrated by 
Figs. 66, 67, 68, and 69. Three templates are here 
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shown, varying according to the position of the 




V Uf 9 e 7 6 S ^ 3 2 1 2 3 4^ S 6 7 ^ 9 W >. 

Fig. 67.— Square Knee. The Seam on tbe Sliorter Side. 




F g. (.8. --Square Knee. The Seam on xhe Longer Side. 




h f S 3 4 i i i 



f S 6 r ff Sf JO JJ fC 9 

Fig. 69.— Square Knee. The Seam on Ko. 4 line. 



2 3 4* 



seam — at the shortest side, the longest side, or at 
an intermediate position. 
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To lay 
such as is 
First, lay 
in which 
junctions 
Divide c 
R and s. 



out a douhle, triple, or multifold bend, 
sometimes preferred for small chimneys, 
down the form of the bend, as in Pig. 70, 
there are four junctions. Line off the 
of the pieces, at a b, c d, e f, and g h, 
F and D £ each into two equal parts at 
Draw R s, and bisect it ; and on the 




Fig. 70.— Derelopment of a Double, Triple, or Mnltifold Bend. 

centre thus found, describe the semicircle r x s. 
Divide the semicircle into any even number of 
equal parts, and through the points of division 
draw the lines 1, 2, 3, 4, &c., parallel to the lines 
C F ^nd D E. Lay out the circumference of the 
plate, as in Fig. 71, 72, or 73 ; divide the circum- 
ference A B in these figures into twice as many 
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parts as there are in the semicircle, Fig. 70, and 
through the points of division draw the lines 
1, 2, 3, 4, &c., at right angles to the centre 
L'ne A B. Then consider where the seam is to be 
located. If it is to be on the shortest side of the 




Fig. 71.— Multifold Bend. The Seam on the Shorter Side. 

plate, the plate will be of the form of Fig. 71. If 
it is to be on the longest side, it will be in the form 
of Fig. 72 ; and if the seam is to be at any other 
place in the circumference, the height at that 
place is to be laid down at the ends of the plate. 
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Fig. 72.— Mult tela Bead. The Seam on the Longer Side. 



and from one or both ends of the plate the other 
heights are set off on the plate consecutively. 
Suppose, for instance, the seam is to be on No. 4 
line in Fig. 70 ; then, from the centre line r s. 
Fig. 70, its height is measured, between the lines 
R s and E F, and this measurement is laid down at 

d3 
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each end of the centre line a b, Fig. 73, corre- 
spondingly marked 4. Next, measure in the same 




Yig. 73.— Moltifold Bend. The Seam on line No. 4. 

way, and lay down, Nos. 3, 2, 1, 5, 6, 7, &c., in 
Fig. 73, then draw the curve by means of a lath, 
as before described. 

To lay out the junction of two cylinders of eqtml 
diameters f one being penetrated by the other. — ^This 




Fig. 74.— Junction of Two Cylinders of Equal Diameter. Donkey Boiler. 

is not a very common construction in boiler- 
making ; but there are boilers formed something 
like the locomotive, by joining a cylinder to the 
back of a vertical donkey boiler as in Fig. 74. 
First of all, draw a circle to the diameter of the 
boiler or first cylinder, as a b c, Fig. 75 ; draw the 
diameter a b, and the lines a e and b d parallel 
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to the centre line o c ; divide the semicircle a c B 
into any even number of equal parts and through 
the points of division draw the lines 1, 2, 3, 4, &c., 
parallel to the sides b d and a e ; then draw the 
line £ D parallel to a b, at any convenient dis- 
tance, and you have done all the drawing re- 
quired in Fig. 75. Now lay out the circumference 
of the plate b b, Fig. 76 or 77, and having done so, 
set off the height b d, Fig. 75, in Figs. 76 and 77, 




Fig. 75.— DeTelopment of Two Cylinders of Equal Diameter, one 

penetrated oy the ether. 

to A and A, and draw the parallels a a. Divide 
the line a a or the line b b into twice as many 
equal parts as there are in the semicircle in 
Fig. 75, and through the points of division draw 
the lines 1, 2, 3, 4, 5, &c., parallel to the centre 
line c D, as in Fig. 76, if the seam is to be on the 
longer side of the plate ; or, as in Fig. 77, if the 
seam is to be on the shorter side of the plate. 
Measure the length of the line 2 on Fig. 75, 
from the line e d to where it touches the semi- 
circle A c B, and set off the length from the line 
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A A, Fig. 76 or 77, on the perpendicular line corre- 
spondingly numbered. Measure the next line, 
3, Fig. 75, in the same manner, and. set it off on 

the correspondingper- 
pendicular line in 
Figs. 76 or 77. Mea- 
sure the rest of the 
lines in Fig. 76 in the 
same manner, and set 
them off on the corre- 
^ spending lines in Fig. 
'i 76 or 77. Having 
I thus obtained all the 
•^ heights, either make 
a template for them, 
or bend a thin stick 
to skirt the heights, 
when a line can be 
I drawn through the 
o points with the draw- 
f point. If the one 
^ cylinder is to be 
^ flanged to be riveted 
on the other, and if 
exactness is required, 
an allowance of about 
one thickness of the 
plate less is to be 
made for flanging it 
on the shorter side than on the longer side. The 
reason of this difference is that in flanging the 
shorter side to a right angle, a gain equal to the 
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thickness of the plate is made ; but on the longer 
side the gain is nothing, because there it is nearly 
straight ; therefore, the flange may be cut by one 

thickness of the plate 
less, at the shorter side, 
the difference running 
out gradually till the 
flange gains the full 
breadth at the longer 
side. In practice, this 
gradation is seldom 
observed, because the 
f extra width of flange 
g gained in bending gives 
g the riveters better ac- 
cQ cess to the work if the 
e holes are put in ac- 
I cordingly. 
^ To lay out the rake 
^ oftheftmnelofasteam" 
ship, — First, lay down 
the diameter of the 
funnel as at Fig. 78, 
drawing the ends 
square, as a b, c d ; 
then, if the rake is to 
be li inches to the 
foot, and the diameter 
of the funnel 4 feet, 
set off 6 inches from b to e, and draw the line 
A E for the required angle of the funnel. At any 
convenient distance, describe two semicircles; divide 







^ 
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these semicircles into any number of parts, endea« 




Youring, when counting the points of division^ to 
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have the centre line o o for an odd number ; draw 
lines through these points, which only require to 
be produced from f g to a e. Next, lay down the 
plates from which to make the funnel, Fig. 79, 
and draw the line a b at the distance of a f. 
Fig. 78, from c d, Fig. 79. Divide these two lines 
into as many parts on each side of the centre line o, 
as there are parts in the full semicircle, Fig. 78, and 
draw lines through the points; then proceed to 
measure with the compasses the length of the line 
numbered 1 on Fig. 78, and transfer it to Fig. 79, 
marking its distance from the line A b on the line 
numbered 1 on each side of the centre o. Measure 
in the same way the lines 2, 3, 4, 5, 6, 7, 8, suc- 
cessively, transferring their distances to Fig. 79 
on the Unes bearing the corresponding numbers 
— always from the base line a b ; and draw the 
curve through the points by means of a long thin 
lath, or by hand, if necessary. 

As to the angle-iron junction-ring at the base 
of the funnel a e, the two sides make an obtuse 
angle with each other on the higher half of the 
funnel, graduating from the natural form of the 
angle-iron — a right angle — at the sides of the 
funnel in the centre line of the Fig. 78, to a 
maximum of obtuseness at a. On the lower 
half, the two sides of the angle-iron form an 
acute angle, attaining its maximum of acuteness 
at E. A " set *' or small template is made for the 
angles at a and e respectively ; and, with the aid 
of the sets, the ring is shaped at the forge. After 
having been shaped, the entire ring is usually 
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made hot, and put in its place after it has cooled 
and shrunk a little, when it is close-fitted to the 
funnel as may be required. 

To hy out the plates of a dome to be placed on t/ie 
top of a boiler. — The rule is similar to the rule for 
the rake of a funnel ; but, instead of drawing the 
line representing the deck or angle of the funnel, 
describe the arc of a circle, representing the top 
of the boiler on which the dome is to be placed, 
as in Fig. 80. To begin, draw the line o o ; on 
this line with the radius of the boiler describe an 
arc of a circle; then, with the radius of the 
required dome describe the semicircles a o b and 
c E D ; join a d and b c continued to f and g ; 
divide the semicircles a o b and c e d into any 
number of parts, haying an odd number for the 
centre point at e and o ; and through these points 
draw the lines 1, 2, 3, 4, &c., which only require 
to be drawn from the line i J to the arc f g. 
It will be observed that the line u is drawn at 
a convenient distance. If it were drawn touch- 
ing the arc f g, the short lines on each side of the 
centre o o would not be so easily measured. Next, 
take the plate of which the dome is to be made^ 
Fig. 81, and square out the required circumfer- 
ence. At one end of the plate, draw the two 
lines I J and f a at the distance asunder of i f, 
Fig. 80 ; divide these lines into as many parts on 
each side of the centre o, as are contained in the 
semicircle. Fig. 80 ; through these points draw 
perpendiculars. Then, measure the lines 1, 2, 3, 4, 
&c., Fig. 80, with the compasses, and from the 
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line I J, Fig. 81> set off their distances on the 






c* 






a 



I 

t 

§ 

I 
t 

00 
60 




perpendicular lines correspondingly numbered. 
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The curve can then be drawn, as before, by hand, 
or by means of a thin lath of wood. If it is to 
be flanged, a second line can be drawn at the 
depth of the flange from the first curve line. 

To lay out the plates of a dome to be placed on 
one side of a boiler. — Domes are of course round 
or cylindrical, as is shown by the semicircles in 
Fig. 82. Draw the radius of the boiler, and on it 
describe the diameter of the dome in the required 
position ; describe the semicircles with the radius 
of the dome ; divide as before; draw the lines 1, 2, 
3, 4, &c., also as before. Then lay out the circum- 
ference of the dome required, Fig. 83, and draw 
the lines A b and c d at the distance apart e f, 
Fig. 82. Divide these, as before, into the same 
number of parts on each side of the centre^ as there 
are in' the semicircle. Then, with the compasses, 
measure the lengths of the lines 1, 2, 3, 4, &c., 
Fig. 82, and transfer them as before to Fig. 83, 
marking their distance from a b on the lines with 
the corresponding numbers. Draw the curve 
through the points, cut the plate, roll it, and 
when rolled it will fit exactly on the boiler. But, 
if the plate is not cut to the proper circumference, 
it will not fit so well as otherwise it would do. 

If the seam is required to be on one side as at 
No. 6 line, in Fig. 82, work it the same way as is 
given in the directions for elbows or knees. From 
this it may be understood, that the seam may be 
placed anywhere on the cii'cumference. A Uttle 
practice will render the lapng out easy and 
plain. 
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To lay out the coimcction-jyipe between a boiler 
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fl;2c/ a superlieater, Fig. 84, the plan of which is 
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given at Fig. 85 in the shape of an ellipse. The 
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method of doing this is very much the same as in 
the case of the domes, with this difference, that 
instead of drawing semicircles on which to divide 
the numbered lines, the ellipse is to be described 
and is to be divided into any number of parts, as 
before. First, draw the perpendicular line, a a ; 
and on this line, at the required depth of the pipe 
apart, draw the arcs of circles to the radius re- 
spectively of the boiler and the superheater. Then, 
if the ellipse is to be placed across the boiler, 
draw the longer diameter of the connection-pipe 
half on each side of the centre line, a a ; and, 
as there is not room to draw the ellipse in the 
space occupied by the connection-pipe, draw it 
just below, divide it into so many parts on each 
side of the centre, and line it through the connec- 
tion-pipe. Draw the convenient line b c, and 
lay out the circumference of the plate which is to 
make the pipe. Fig. 86 ; divide it into the same 
number of equal parts on each side of the centre 
as are contained in the ellipse from e to f. Fig. 85 ; 
line these through the points, and draw the line 
A B, Fig. 86, at the distance b d. Fig. 84, from the 
edge of the plate. Measure the lines 1, 2, 3, 4, 
on each side of the line b c, and mark their dis- 
tances from the line a b. Fig. 86, on their respec- 
tive sides, on the lines having the corresponding 
numbers. The curve can then be drawn through 
the points, as formerly. 

Hoio to lay out the plate for the overhanging 
front of a boiler^ oa a^ b c e, Fig. 87. — If the top of 
the boiler is to be a semicircle or an arc of a circle. 
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draw the form of the top, as at Fig. 87, which is the 
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front elevation; parallel to that draw the over- 
hang of the front as at Fig. 87a, showing the side 
elevation. Divide a o, into any number of 
equal parts, draw lines through these points 
parallel to the base line, f a, crossing the over- 
hang, B E. Next, lay out the circumfer- 
ence of the plate. Fig. 88, and from the base 
Une, A B, draw the line d c at the distance of b c, 
Fig. 87. Divide out, on each side of the centre, c, 
the same nimiber of parts as are contained in 
the arc, a o, Fig. 87 ; draw lines through the 
points parallel to the centre line, o c ; measure the 
length of the line. No. 10, Fig. 87, between b e and 
c E, and transfer its length to the line having the 
corresponding number, Fig. 88, marking a point on 
the line on each side of the centre line, c c. Mea- 
sure the rest of the lines. Fig. 87, in the same 
manner, and transfer them to the corresponding 
lines. Fig. 88 ; and draw the curve through the 
points. 

K the top is elliptical, as at Fig. 89, and the 
corner, instead of hanging over, is cut off, as at b c. 
Fig. 89a, it is developed just in the same manner. 
Draw the front elevation, and divide it into any 
number of equal parts ; draw the side elevation, 
and through it continue the lines from the front 
elevation ; lay out the circumference, divide it 
as before, and transfer the lines from Fig. 89 to 
Fig. 90. Also, as before, in this case the nar- 
rowest part of the plate will evidently be at the 
centre. 

Hoiv to draw the curve of a boiler top when the 
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versed sine or rise of 
the curve is given. — 
Let A B be the rise, 
and c D the chord of 
span^ £ c being a 
round comer. 

Join B c and b d ; 
and divide b c and b d 
into any number of 
points or parts, 1, 2, 
3, 4, &c. On B as 
centre, draw arcs 
through the points 1, 
2, 3, 4, &c., on each 
side of the centre a b, 
and divide the arcs 
B £ and c F into the 
same number of equal 
parts as B D or B c ; 
draw lines from the 
centre b through the 
points in the arcs d £ 
and c F. The inter- 
sections of these lines 
with the circular arcs 
will give points 
in the curve which 
may be drawn by 
means of a lath, or 
by hand if neces- 
sary. 

To lay out the plates 

£ 
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/or an egg^ended boiler^ as Fig. 92, — First, lay 

OB 




Fig. 92.— Egg-end of a Boiler. 

out the semicircle or shape of the boiler end, 
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Fig. 93.— Egg-end. Deyelopment. 

Fig. 92, and draw the line b e through the 
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centre of the semicircle, thus dividing it in two. 
Next, divide the quarter circle a b into any 
number of equal parts, 1, 2, 3, 4, &c., and draw 
lines through the points of division parallel 
to the base line a e c ; and, on the centre e with 
the radii of the terminations of the lines, 1, 2, 3, 
4, &c., draw quarter circles respectively, as repre- 
sented in the half-plan £, now being taken as the 
crown of the boiler when looking down upon it, 
instead of b when looking at the side of it. Then, 
in this case, the end is to be made in four plates. 
As B c is a quarter circle, and as it is desirable in 
this sort of work to work always from a centre, 
bisect the quarter circle b c at f, and join f e. 

Proceed then to mark out the plate which is to 
make the end. Draw the base line a b, Fig. 93, 
bisect it, and raise a perpendicular at c; then 
reckon the length of plate necessary to make or go 
round the quarter circle, c b. Fig. 92, by measuring 
the diameter of the base, multiplying it by 3*1416, 
and dividing the product by 4 for the length of 
the quarter circle. Mark the length thus found, 
on the perpendicular from o. Fig. 93, at d, divide 
c D into the same number of parts as are con* 
tained in the quarter circle^ a b, Fig. 92, and 
draw lines through the points parallel to the base 
A c B, and then set off the half of the length c d 
on each side of the centre line at c. It will be 
observed that a b. Fig. 93, has also to go round a 
quarter circle. Bisect the angle beg. Fig. 92, 
by the line e f^ and, from the centre f, set 
off the distance A c, Fig. 92^ cutting the circle at 

£2 
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G D^ and draw 6 e and d e. These additional lines 
are for the purpose of making up the loss that 
would otherwise occur in measuring straight 
across the arc b f^ Fig. 92, instead of round 
the curve. Then, measure the length of the arc, 
No. 8, on Fig. 92, from the centre line, £ f, to the 
line o E, and transfer its distance to Fig. 93 
(marking it on each side of the centre) on the 
line having the corresponding number. Measure 
then each of the remaining arcs, 7, 6, 5, 4, &c., 
and transfer it to Fig. 93, on the corresponding 
line. The curves ad, b d, can then be drawn 
through the points. On the centre d, with radius 
D c. Fig. 93, the curve of the base can be drawn; 
or, more correctly, measure the distance c d round 
the curve from d to £ and to f, as e d requires 
also to be of the length of a quarter circle. 

Again, if there is to be a circular crown plate 
on the top, instead of the side plates running to 
the central point, mark off the length of the side 
plate required, from e and f to g and h, Fig. 93^ 
also from c to o, on the centre line, when the 
curve can be drawn through the points. 

This process can be verified by multiplying the 
breadth of the plate at given parts by 4 ; and 
multiplying the diameter of the semicircle, Fig. 92, 
at the corresponding parts, by 3*1416. If the 
two products agree, the work is right. Of course, 
it can be done at first in this way, by multiply- 
ing the diameter at certain places, as 1, 2, 3, 4,&c., 
Fig. 92, by 3-1416, and dividing by the number of 
plates of which it is to be made, and setting off 
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half the product on 
the corresponding 
lines on each side of 
the centre line in 
Fig. 93. 

Another way, 

sometimes em- 

g ployed, is to take 

§• once and a half the 

I diameter of the 

. boiler for the ra- 

I dius of the two sides 

J and the bottom 
edge ; and once 
T and a half the dia- 
meter of the crown 






plate for the ra- 
dius of the small 
end. 

The top of the 
dome of a locomo- 
tive is drawn in the 
. same way ; except 
a that the base is 
« straight, it being 
^ made all in one 
I plate, and the 
g points gathered in 
« after it is bent 
ai and welded up the 
^ sides. See Figs. 94 
and 95. 
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To draw the rise of (he plates of a friiHtum of a 
cone without continuing the lines at the sides to a 
pointy or when the point is not accessible. — As, for 
instance, the fire-box of a donkey boiler, or the 
plates of a land boiler when it is made as per 
diagram, Fig. 96. 




Fig. 96.— Conical Lapped Plates of a Boiler. 

Great difficulty is sometimes experienced in 
marking the curve or camber on plates, when 
there is only a slight taper, and when, conse- 
quently, the sides would run to a great length 
before they meet. The mode of finding the curve 
or camber, which we now proceed to give, is the 
simplest, the quickest, and the only correct 
method, that has yet been put forward for the 
use of boilermakers or metal-plate workers; the 
discovery and correct application of which is due 
to Mr. R. Fyfe, Cowlairs Works, Glasgow. 

Let A B c D, Fig. 97, be the shape of the cone for 
which it is required to describe the cambers a e b 
and D F c. Proceed by placing one leg of the 
compasses at h, when, if it is exactly central, 
between a d and the centre line o f, it should 
just touch the lines A d and g f in describing a 
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circle ; then with h (the centre of the circle) as 
a centre, and the radius h a, describe an arc of a 
circle, catting the centre line e g f, at £, when 
the distance intercepted between o and e will 
be the rise. On the same centre, with h d as 
radius, describe an arc of a circle, cutting the 
centre line again at f, when the space inter* 
cepted between j and f will be the rise of the 
shorter curve d f c. If the working be correct, 
the distance between f and e should equal D a. 




J / 

Fig. 97.— Conical Plates. Development. 

When it is required to point out definitely the 
centre h on which the point of the compasses are 
placed, proceed thus. Draw a line i k parallel 
to G F at the distance of a little less than half of 
G B from G F ; then from c b at the same distance, 
draw the line l m parallel to c b. The intersection 
of these two lines will be the centre of the circle H. 

Again, to be accurate in the drawing of the 
curve by hand, there ought to be found more 
points than the one in the centre of the curve. 
To accomplish this, divide the lines a b and c d, 
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Fig. 989 eaoli into the same number of equal parts^ 
and draw lines through the points as shown. 
When this is done, it will be seen that the lines 
are all converging towards one point at the nar- 
rowest side of the figure, d c. Therefore^ each of 
those parts into which it has been divided is 
itself taper; and, by means of the construction 




Fig. 98.— Conical Plates. Development. 

already illustrated in Fig. 97, a point in the curve 
can be marked on each of the Unas of division as 
before. 

We will now develop the circumference of the 
cone as at Fig. 99 ; that is, if the circumference is 
to be made up in one plate. It will be seen that 
the Figs. 97 and 98 merely represented the diameter 
of the cone, or side view ; and that the curve will 
require to be extended over more than three times 
the diameter, so that we have to describe another 
cone on each side of the one previously drawn. 
To do so, we will proceed as follows. From e as 
a centre and radius of e to b, describe an arc of a 
circle at n ; the same again from f as a centre and 
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F c as radius, describing an arc of a circle at a. 
Then, with the same radios and b and c respec- 
tively as centres, describe an arc of a circle at g, 




and another at h ; next, on £ and f respectively 
as centres and radius e f, describe arcs of a circle, 

£ 3 
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cutting the others at o and h ; again, on b and c 
as centres and radius^ b c, describe arcs, cutting 
the others at a and d ; join the intersections thus 
formed with the middle cone first drawn, when 
we wiU have three cones, each equal in every re- 
spect to the other, and also four points in the 
curve A B c D, which can be depended on. Then, 
by making a small template to the curve already 
described on the middle cone according to the 
method shown in Figs. 97 and 98, and applying 
it to the points a b, and c d, we can draw it with 
a pencil or draw-point, which will save a little 
time. The lesser curve, of course, is done in the 
same manner. 

To find the rise and radius of a cone hy calculation, 
— Suppose the frustum of a cone as per diagram. 
Fig. 100, the larger diameter of which is 20 inches. 



io* 
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Figi. 100 and 101.— Radius and Biie of a C0&6. 



TEMPLATING. 83 

the less diameter 16 inches, and the depth 36 
inches ; to find the radius, or, in other words, how 
far the side lines will run before they meet. 

Divide the greater diameter by the difference 
between the greater and less diameters^ and mul- 
tiply the depth by the product. The answer will 
be the radius in inches, the dimensions being 
given in inches. Thus : 20 — 16 = 4: then 20 -f- 
4 = 5, and 36 X 5 = 180 inches -^ 12 = 15 feet. 
Another rule is : — ^to say, by proportion, as half the 
difference between the two diameters is to the 
radius of the larger diameter, so is the slant depth 
of the plate to the radius required ; thus 20 — 
16 = 4 H- 2 = 2 ; then half the radius of the 
larger diameter, being 10 inches, and the depth 
36 inches, it stands thus : 36 X 10 = 360 -r- 2 
= 180 as before, or say, by proportion, b c : b d 

: : B A : bo. 

Next, to find the rise of the cone. Square the 
radius b d of the larger diameter and subtract it 
from the square of the radius b o ; the square 
root of the product will be the length of the per- 
pendicular o D ; subtract o d from o b, and the 
remainder wiU be the height of the rise. 
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Tablb 07 Steam-tioht Biveted Jodtts SOR BonJSBS. 
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There is a margin of -^ incli in some of the 
values. It was thought better to let it go thus 
than to trouble with -^ inch or -^ inch in the 
columns of figures. 

The table is very suitable for all classes of 
boilers. The smaller sizes of rivets, from -g- inch to 
-f^ inch, are seldom used in boilers ; but they are 
very well proportioned for oil-tanks or for water- 
tanks. 



CHAPTER VII. 

POWER AND PROPORTIONS OF STEAM 

BOILERS. 

Cornish and Lancashire Boilers. 

A vertical or upright surface has, it is con- 
sidered, only half the evaporative value of a hori- 
zontal surface. That is, for instance^ the sides of 
a locomotive fire-box are only half as effective per 
square foot as the flat top of the box. 

In tubes and flues the effective surface measured 
on the circumference is 1^ times the diameter. 

One cubic foot of water evaporated per hour is 
equivalent to one nominal horse-power. Thus, a 
boiler that boils or evaporates 20 cubic feet of 
water per hour is a boiler of 20 nominal horse- 
power. 

An easy approximate rule for the nominal horse- 
power is to multiply the length of the boiler by 
the diameter, in feet, and divide by 6 : the 
quotient is the nominal horse-power. 

Another rule, — Multiply the heating surface in 
square yards by the fire-grate surface in square 
feet; the square root of the product is the nominal 
horse-power. 
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The fire-grate surface is equal to the square of 
the nominal horse-power, diyided by the heating 
surface in square yards. That is to say, square the 
nominal horse-power, and divide it by the heating 
surface in square yards ; the quotient is the fire- 
grate surface in square feet. 

Or, 1 square foot of fire-grate per nominal 
horse-power. 

The heating surface. — Square the nominal horse- 
power, and divide that by the fire-grate surface 
in square feet ; the quotient is the heating surface 
in square yards. 

Or, 1 square yard of heating surface per 
nominal horse- power. 

Capacity of Boiler, — One cubic yard of boiler 
capacity per nominal horse-power. 

Steam-room should be about eight times the 
contents of the cylinder of the engine supplied 
with steam by the boiler. 

One cubic foot of water equals 6*232 gallons. 

Locomotive Boilers. 

To find the quantity of water evaporated in cubic 
feet per hour; that is, the nominal horse-power. — 
Square the area of the heating surface in square 
feet, and divide by the area of the fire-grate in 
square feet ; multiply the quotient by "0022 ; the 
product is the nominal horse-power. 

To find the area of the heating surface. — ^Mul- 
tiply the nominal horse-power by the area of the 
grate in square feet ; extract the square root of 
the product, and multiply the root found by 21*2 ; 



POWERS OF BOILERS. 87 

the product is the area of the heating surface 
in square feet. 

To find the area of the fire-grate stir/ace.-^ 
Square the area of the heating surface in square 
feet, divide it by the number of nominal horse- 
power, or the cubic feet of water evaporated per 
hour. The quotient multiplied by '0022 equals 
the area of the fire-grate surface in square feet. 

Or, divide the area of the heating surface in 
square feet by 65 ; the quotient wiU be the area of 
the fire-grate in square feet, nearly. 

Tubular Boilers or Marine Boilers. 

Each nominal horse-power requires the evapo- 
ration of 1 cubic foot of water per hour; 12 
square feet of heating-surface, only } of the 
whole tube-surface being taken as effective ; and 
30 square inches of fire-grate per nominal horse- 
power. The sectional area of the tubes to bo 
about ^ of the fire-grate. 

General Rule for all Classes of Boilers. 

Twelve square feet of heating-surface, and 
} square foot of fire-grate, per nominal horse- 
power, are very good proportions. A boiler that 
is large enough to do its work is better than one 
that is deficient in surface. When the propor- 
tions of a boiler are not large enough, it re- 
quires to be forced to get the work out of it, 
and this can only be done at expense for fuel. 
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EuLEs FOR Safety- Valves. 

1. To fiivd the distance from the fulcrum at which 
a given weight is to be placed on the lever, in order 
to balance a given pressure in the boiler. — Multiply 
the steam-pressure on the whole area of the 
safety- valve by the distance of the centre of the 
valve from the centre of the fulcrum. Multiply 
the dead weight of the lever and the valve by 
half the length of the lever. Subtract this pro- 
duct from the first product, and divide the 
remainder by the given weight, supposed to be a 
cast-iron ball. The quotient is the required dis- 
tance of the weight from the fulcrum. 

Suppose that the entire pressure of steam on 
the valve is 24 lbs. ; that the centre of the valve 
is 2 inches from the centre of the fulcrum ; and 
that the weight of the ball is 3 lbs. The first 
product is 24 X 2 = 48. The length of the lever 
is 16 inches, and the united weight of the lever 
and valve is 4 lbs., and the second product is 
(16 -r 2 =) 8 X 4 = 32. Then 48 - 32 = 16 ; 
and 16 -r 3 = 6^ inches, the required distance of 
the centre of the ball from the centre of the 
fulcrum. 

2. Given the whole pressure on the valve, its 
distance from the fulcrum or point of the lever, 
the length of the lever, and the weight of the lever ; 
to find the weight of the ball to hang on that given 
length in order that the steam may blow off at the 
given pressure. Multiply the whole pressure on the 
valve by its distance from the fulcrum ; from this 
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product subtract the product of the weight of the 
lever and valve, multiplied by one-half of the 
length of the lever, then divide the remainder 
by the whole length of the lever. The quotient 
is the weight of the ball in Ibe. 

The pressure in the boiler is 60 lbs. per square 
inch on the valve, the centre of the valve is 2 inches 
from the fiilcrum, the weight of the valve and 
lever is 10 lbs., and the length of the lever is 
14 inches. 

Suppose the opening in the boiler to be 2 inches 
in diameter, then 2 squared = 4 ; and 4 multiplied 
by "7854 = 3*1416 square inches, the area of the 
valve. The whole pressure on the valve is 60 lbs. 
X 3-1416 = 188-496 lbs. The distance of the 
centre of the valve from the fulcrum is 2 inches, 
and 188-496 multiplied by 2 = 376-992. From 
this product^ subtract the product of the weight 
of the valve and lever (10 lbs.) by the half-length 
of lever, 7 inches (total length being 14 inches) or 
10 X 7 = 70. Then 376-992 - 70 = 306-992 ; 
and 306*922 divided by the length of lever, or 
14 inches = 21*928 lbs., the required weight of 
ball. 

3. Given the resistance, or weight of ball, the 
weight of the lever, the distance of the power 
from the fulcrum ; the distance of the resistance 
from the fulcrum ; to find the power or pressure on 
the valve. Multiply the resistance, or weight of 
the ball, by the length of the lever. To the pro- 
duct add the product of the weight of the lever 
and valve by the half-length of lever, and divide the 
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sum by the distance of the power from the fulcrum. 
The quotient is the pressure on the valve in lbs. 

Suppose the baU weighs 21*928 lbs., the length 
of the lever 14 inches, the weight of the lever and 
valve 10 lbs., the distance of the power from the 
fulcrum 2 inches ; then (21-928 x 14 = 306-992) 
+ (10 X 7 = 70) = 376-992 ; and 376-992 -r- 
2 = 188*496 lbs., the whole pressure on the valve. 
This pressure divided by the area of the valve in 
square inches, gives the pressure per square inch 
on the boiler. 




Fig. 102. 

4. Given the whole pressure and its distance from 
the fulcrum, the load or hall and its distance from 
the fulcrum, to find the weight of the lever. — Mul- 
tiply the whole pressure by the distance of the 
centre of the valve from the fulcrum ; from this 
product subtract the product of the weight of the 
ball multiplied by the length of the lever ; divide 
the remainder by the half-length of the lever. 
The quotient is the weight of the lever in lbs. 

Let the pressure be 188-496 lbs., distance of 
valve from fulcrum 2 inches, weight of 21*928 lbs.. 
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length of lever 14 inches. Bequired the weight 
of the lever. (188496 x 2 = 376-992) and 
(21-928 X 14= 306*992). Subtracting the second 
from the first product, 376-992 - 306-992 = 
70 ; and 70 -r 7 = 10 lbs., the weight of the lever 
and valve. 

Note. — ^These rules, though not exact, are suffi- 
ciently approximate for ordinary use. 



CHAPTER VIII. 
STRENGTH AND WEIGHT OF IRON. 

Tensile Strength of Bars and Plates. 

Breaking tensile strength of bar-iron (aver- 
age) per square inch of section :— 
Best Yorkshire, 28*3 tons. 
Best Staffordshire, 26*3 tons. 
Best Lanarkshire, 24*8 tons. 
Breaking tensile strength of boiler plate (aver- 
age) per square inch : — 

Best Yorkshire plate, 25 tons. 
Crown, or best Staffordshire plate, 20 tons. 
Glasgow best best boiler plates, 24 tons. 
Multiply the tensile strength of the plate by 
0*7 ; the product is the strength of the joints in 
double-riveted boilers. 

For single-riveted joints multiply by 0*56 for 
the strength of joint. 

The working strain should not be more than i of 
the strength of joint. 

LowMooR Rivet-Iron. 

The breaking tensile strength of rivet-iron is 
equal to 26 tons per square inch of its section. 

The shearing strength of Lowmoor rivets is equal 
to 18 times the square of the diameter in inches. 
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Working Strength of Boilers. 

To find the thickness of plate necessary for 
cylindrical boilers to stand a given pressure^ when 
the diameter is given : — 

Yorkshire Plates. — Multiply the given pressure 
by the given diameter in inches, and divide by 
15,600, for the thickness in inches and parts of an 
inch of plate double-riveted ; or, divide by 12,400 
for plate single-riveted. 

Best Staffordshire Plate. — Multiply the given 
pressure by the given diameter in inches, and 
divide by 12,400, for the thickness in inches 
of plate double-riveted ; or, divide by 10,000 for 
plate single-riveted. 

Ordinary Iron Plate. — Divide by 7,400 for 
double-riveted plate ; or, by 6,000 for single- 
riveted plate. 

To find the pressure at which a cylindrical 
boiler may be safely worked, the diameter and the 
thickness of plates being given :— 

Yorkshire P/fl^e«.— Multiply twice the thickness 
of the plate in inches by 7,800 for double-riveted 
joints, or by 6,200 for single-riveted joints, and 
divide by the diameter of the boiler in inches. 
The quotient is the working pressure in lbs. per 
square inch. 

Best Staffordshire Plates. — Multiply twice the 
thickness in inches by 6,200 for double-riveted 
joints ; or by 5,000 for single-riveted joints ; and 
divide by the diameter in inches ; the quotient is 
the working pressure in lbs. per square inch. 

Ordinarf/ Iron. — Multiply by 3,700 for double- 
riveted joints ; or by 3,000 for single-riveted joints. 
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The quotient is the working pressure in lbs. per 
square inch. 

Stating Flat Surfaces ik Boilers. 

Square the thiclrneflfl of the plate in inches (that 
isj multiply the thickness of the plate by itself), 
and multiply the product by 16,000 ; then, divide 
this product by the pressure in lbs. per square 
inch of the boiler, and the square root of the quo- 
tient is the proper distance of stays apart from 
centre to centre, in inches. 

Suppose the plate to be 0*5 inch or ^ inch thick, 
and the pressure 20 lbs. per square inch. Then *5 
X -5 = -25 ; and -25 x 16,000 = 4,000 ; and 4,000 
^ 20 = 200 ; the square root of 200 is 14-14 
inches, or 14| inches from centre to centre of stays 

Haying got the distance apart of the stays, 
what ought to be the thickness of the stays P 
Multiply the area supported by the stay in 
square inches by the pressure in lbs. per square 
inch, and divide by 9,000 if the stay is thick- 
ened where the screw is cut^ or by 6,000 if the 
screw is cut in the body of the stay. The square 
root of the quotient is the thickness required. 
. Thus, taking the same data, 14'142=199'939 ; 
and this X 20 = 3998-780, which divided by 
6,000 = -6664. The square root of -6664 is 
•816 inch, which = i -jV fuU. 
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Weight of Wrought-Iron Plates and Bars. 

Thickness of plates in | parts of an inch mul- 
tiplied by 5 ^ lbs. weight per square foot. 

Thickness of plates in -^ parts of an inch 
multiplied by 2'5 ^ lbs. weight per square foot. 

Area of section of flat bars (in inches) multiplied 
by 3'33 = lbs. weight per foot of length. 

Area of section of flat bars in | parts of an inch 
multiplied by '052 =lbs. weight per foot of length. 

Diameter of round iron in inches squared multi- 
plied by 2'64 = lbs. per foot of length. 

Multiply the weight of wrought iron by 1'15 for 
the weight of copper. 

Multiply the weight of wrought iron by '93 for 
the weight of cast iron. 

Multiply the weight of wrought iron by 1*02 for 
the weight of steel. 

Multiply the weight of wrought iron by 1'09 for 
the weight of brass. 
Examples. — Given a plate 6 feet long^ 3 feet 

broad, and f inch thick ; to find the weight. 

The surface is equal to 6 X 3 = 18 square feet ; 

then I X 5 = 15 lbs. per square foot; and 

15 lbs. X 18 square feet = 270 lbs., or 2 cwt. 

1 qr. 18 lbs., the weight of the plate. 

Giyen a flat bar 1 foot long, 3 inches broad, 

and ^ thick, to find the weight. Sectional area, 

3 X '5 = 1"5 square inch ; and 3'33 x 1*5 = 

6 lbs., the weight of the bar. 

Given a round bar 1^ inches diameter; to find 

the weight per foot of length. The square of the 

diameter is 1-5 x 1*5 = 2-25; and 2*25 X 2-64=: 

5 '94 lbs. per foot of length. 
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THE BOILERMAKER S ASSISTANT. 



Weight of One SauARB Foot 

OF I&ON AXD COPPBB. 



Wbioht pbb Foot in 
Length of Angle 
Ikon. 



I 



Inch. 

i 

i 
A 



A 
i 



Lbi. 

2J 
6 

10 

12J 

15 

17i 

20 



LiM. 

3 

6f 

8i 
Hi 

i*i 

17i 

20 

23 



I 



Inch. 

A 
i 

* 

1 



Lbs. 

25 

27} 

30 

32} 

35 

37} 

40 



Lbs. 

25{ 

28} 

31} 

34} 

37} 

40 

43 

45| 



Sin. 



Inches. 
1} X 1} X i 

1! X If X A 

2X2X1 

2} X 2} X A 
2} X 2} X } 
3 X 3 X * 
3} X 3} X ♦ 
3} X 3} X f 



o . 

il 

Lbs. 

2i 
H 
*i 

6f 
7i 

"i 

m 

16J 



INDEX. 



A NGLE-iron rings, 47 
Arithmetical signs, 1 
*nENDS, to develop, 66 

Boilers, power and propor- 
tions 0^ 85; Cormsh and 
Lancaslure boilers, 85 ; 
locomotiye boilers, 86 ; 
marine boilers, 87 ; general 
roles, 87 

Boilers, egg-end, to lay out 
the plates of, 73 

Boilers, riveted joints for, 
table of, 84 

Boilers, staying flat surfaces 
of, 94 

Boilers, working strength of, 
93 

Boiler-top, to draw the curve 
of, 72 

CIRCLES, mensuration of, 
6; diameters and circum- 
ferences, 12 

Cisterns, capacity of, 37 

Cone, to find tiie rise and 
radius of a, 82 

Cones, and irustra of cones, 
content or capacity of, 11, 
41 

Connection-pipe of a steam 
boiler, to lay out, 67 



Copper-plates, weight of, 
table of, 106 

Cornish boiler, power and pro- 
portions of, 85 

O^^inder, length of plate for 
constructing, 43 ; welded 
seam, 46 ; lap seam, 46 ; 
laying out corneal plates of 
a boiler, 78 

Cylinders, penetrating, of 
equal diameters, to develop, 
58 

DECIMALS of inches and 
feet, 5 
Dome, steam, on a boiler, to 
lay out the plates of, 64, 66, 
77 

ELLIPSES, mensuration of, 
8 ; describing, 34 

PRAMING, 49 

Fronts, sloped, of a boiler, to 

lay out, 69, 72 
Funnel of a steam ship, the 

rake of, to lay out, 61 

GEO^IETRICAL defini- 
tions, 2 
Geometry, practical, 25 
Globes, or spheres, capacity 
of, 40 ; segments, 40 
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INDEX. 



INCHES and feet, decimals 
of, 6 
Iron, strength and weight 
of, 92; liowmoor Riyet- 
iron, 92, 96 ; table of weight 
of fiat bar iron, 96 ; table of 
weight of iron plates, 106 

KNEE, cylindrical, to de- 
yelop, oO, 64 

LANCASHIRE boners, 
power and proportions, 
86 
Locomotiye boilers, power and 

proportions of, 86 
Locomotive engine, saddle- 
tank of a, 41. 



M 



ARINE boilers, power 
and proportions oi^ 87 



Measure, square and cubic, 2 
Mensuration of circles, el- 

lipses, rectangles, 6 ; cubic 

mensuration, 9 

NUMBERS, useful, in calcu- 
lation, 4 

RINGS, area of, 7 ; angle- 
iron rings, 47 
Riveted joints for boilers, 
table of, 84 

SADDLE-TANK of a loco- 
motive engine, 41 
Safety-valves, rules for, 88 

TANKS and cisterns, capa- 
city of, 87 
Templating, 60 
Tubular boilers, power an4 
proportions of, 87 
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CIVIL ENGINEERING, SURVEYING, ETC. 

No. 

31. WELLS AND WELL-SINKING, By John Geo. Swindell, 

A.R.I.B.A., and G. R. Burnvll, CE. Revised Edition. With a New 
Appendix on the Qualities of Water. Illustrated. 2s. 
35. THE BLASTING AND QUARRYING OF STONE, for 
Building and other Purposes. With Remarks on the Blowing up of Bridges. 
By Gen. Sir John Burgoynb, Bart., K.C.B. Illustrated, is. od. 

43. TUBULAR, AND OTHER IRON GIRDER BRIDGES, psr- 

ticularly describing the Britannia and Conway Tubular Bridges. By G. 
Drysdalb Dbmpsby, C.E. Fourth Edition, as. 

44. FOUNDATIONS AND CONCRETE WORKS, with Practical 

Remarks) on Footings, Sand, Concrete, Beton, Pile-driving, Caissons, and 
Cofferdams, &c. By^. Dobson. Fifth Edition, is. 6d. 

60. LAND AifD ENGINEERING SURVEYING. By T. Baker, 

C.E. New Edition, revised by Edward Nugbnt, C.E. 2s.t 
So*. EMBANKING LANDS FROM THE SEA. With examples 

and Particulars of actual Embankments, &c. By J. Wiggins, F.G.S. as. 
81. WATER WORKS, for the Supply of Cities and Towns. With 

a Description of the Principal (xeological Formatt-rus of England as in> 

fluencing Supplies of Water ; and Details of Engines Siud Pumping Machinery 

for raising Water. By Samubl Hugubs, F.G.S., C.E. New EdStion. 454 
118. CIVIL ENGINEERING IN NORTH AMERICA, a Sketch 

of. By David Stbvbnson, F.R.S.E., &c. Plates and Diagrams. 3s. 
167. IRON BRIDGES, GIRDERS, ROOFS, AND OTHER 

WOREIS. By FRAMas Campin, C.E. as. 6d.t 
197. ROADS AND STREETS {THE CONSTRUCTION OF). 

By Henry Law, C.E., revised and enlarged by D. K. Clark, C.E., including 

pavements of Stone, Wood, Asphalte, &c. 4s. 6d.t 
203. SANITARY WORK IN THE SMALLER TOWNS AND IN 

VILLAGES. By C. Slagg, A.M.I.C.E. Revised Edition. 3s.t 

212. GAS-WORKS, THEIR CONSTRUCTION AND ARRANGE- 

MENT \ and the Manufacture and Distribution of Coal Gas. Originally 
written oy Samubl Hughbs, C.E. Re-written and enlarged by Williau 
Richards, C.E. Seventh Edition, with important additions. 5s. 6d.t 

213. PIONEER ENGINEERING, A Treatise on the Engineering 

Operations connected with the Settlement of Waste Lands in New Coun* 
tries. By Edward Dobson, Assoc. Inst C.E. 4s. 6d.t 
216. MATERIALS AND CONSTRUCTION; A Theoretical and 
Practical Treatise on the Strains, Designing, and Erection of Works of Con- 
struction. By Francis Campin, C.E. Second Edition, revised. 3s.t 

219. CIVIL ENGINEERING, By Henry Law, M.Inst. C.E. 

Including Hydraulic Enginberino by Geo. R. Burnbll, M.Inst. C.E. 

Seventh Edition, revised, with large additions by D. Kinnbar Clark. 
M.Inst. CE. 6s. 6d., Cloth boar ds, 7s. 6d. v...i«fw, 
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MECHANICAL ENGINEERING, ETC. 

33. CRANESy the Construction of, and other Machinery for Raising 

Heavy Bodies. By Josbph Glynn, F.R.S. Illnstrated. is. 6d. 

34. THE STEAM ENGINE. By Dr. Lardner. Illustrated. is.6d. 

59. STEAM BOILERS: their Construction and Management. By 
R. Armstrong, C.E. Illnstrated. is. 6d. 

82. THE POWER OF WATER, as appUed to drive Flour Mills, 
and to give motion to Turbines, &c. By Joseph Glynn, F.R.S. 2s. t 

98. PRACTICAL MECHANISM, the Elements of; and Machine 
Tools. By T. Bakbr, C.E. With Additions by J. Nasmyth, CE. 2s. .t 

139. THE STEAM ENGINE, a Treatise on the Mathematical TheorJ 
of, with Rules and Examples for Practical Men. By T. Bakbr, C.E. is. 6d 

164. MODERN WORKSHOP PRACTICE, as appUed to Marine, 

Land, and Locomotive Engines, Floating Docks, Dredging Machinesi 
Bridges, Cranes, Ship-building, &c., &c. By J . G. Winxon. Illustrated. 33.^ 

165. IRON AND HEAT, exhibiting the Principles concerned in the 

Construction of Iron Beams, Pillars, and Bridge Girders, and the Action of 
Heat in the Smelting Furnace. By J. Armour, C.E. as. 6d.t 

166. POWER IN MOTION: Horse-Power, Toothed-Wheel Gearing, 

Long and Short Driving Bands, and Angular Forces. By T. Armour, 2s.6d.i 
171. THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING. By J. Maxton. 5th Edn. With 7 Plates and 350 Cuts. 3s. 6d.» 
190. STEAM AND THE STEAM ENGINE, Stationary and 

Portable. By John Sbwbll and D. K. Clark, M.I.C.E. 3s. 6d.t 
200. FUEL, its Combustion and Economy. By C. W. Williams, 

With Recent Practice in the Combustion and Economy of Fuel — Coal, Coke, 

Wood, Peat, Petroleum, &c. — by D. K. Clark, M.I.C.E. 3s. 6d.t 
202. LOCOMOTIVE ENGINES, By G. D. Dkmpsey, C.E. ; with 

large additions by D. Kinnear Clark, M.I.C.E. 3s.^ 
211. THE BOILERMAKER'S ASSISTANT in Drawing, Tem- 

plating, and Calculating Boiler and Tank Work. By John Courtnby, 

Practical Boiler Maker. Edited byD.K. Clark, C.E. xoo Illustrations. 2s. 
217. SEWING MACHINERY: Its Construction, History, &c., with 

full Technical Directions for Adjusting, &c. By J. W. Urquhart, C.E. 2s.t 

223. MECHANICAL ENGINEERING. Comprising Metallurgy, 
; Moulding, Casting, Forging, Tools, Workshop Machinerv, Manufacture of 
the Steam Engine, &c. By Francis Campin, C.E. 2s. ta.X 

236. DETAILS OF MACHINERY. Comprising Instructions for 

the Execution of various Works in Iron. By Francis Campin,'C.E. 3S.t 

237. THE SMITHY AND FORGE; including the Farrier's Art and 

Coach Smithing. By W. J. E. Cranb. Illustrated. 2s. 6d.t 

238. THE SHEETMETAL WORKER* S GUIDE; a Practical Hand- 

book for Tinsmiths, Coppersmiths, Zincworkers, &c. With 94 Diagrams and 
Working Patterns. By W. J. E. Crane, is. 6d. 

251. STEAM AND MACHINERY MANAGEMENT : with Hints 
on Construction and Selection. By M. Powis Bale, M.I.M.E. 2s. 6d.t 

254. THE BOILERMAKER'S READY-RECKONER, With Ex- 

amples of Practical Geometry and Templating. By John Courtney. 
Edited by D. K. Clark, M.Inst.C.E. 4s., limp; 5s., half-bound. 

255. LOCOMOTIVE ENGINE.DRIVING, A Practical Manual for 

Engineers in charge of Locomotive Engines. By Michael Reynolds, M.S.E. 
Seventh Edition. 3s.' 6d., limp ; 4s. 6a. cloth boards. {^usi Published, 

256. STATIONARY ENGINE-DRIVING, A Practical Manual for 

Engineers in charge of Stationary Engines* By Michael Reynolds, M.S.E. 
Third Edition. 3s. 6d. limp ; 4s. 6d. cloth boards. \Just Published, 
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4. MINERALOGY, Rudiments of; a concise View of the General 
Propcrtiea of Minerals. By A. Ramsay, F.G.S., F.R.G.S., &c. Third 
Edition, revised and enlarged. Illustrated. 3s. 6d.t {Just ^blished. 

117. SUBTERRANEOUS SURVEYING, Elementary and Practical 
Treatise on, with and without the Magnetic Needle. By Thomas Fbnwick, 
Surveyor of Mines, and Thomas Baker, C.£. Illustrated, as. 6d.t 

133. METALLURGY OF COPPER ; an Introduction to the Methods 
of Seeking, Mining, and Assaying Copper, and Manufacturing its Alloys. 
By Robert H. Lamborn. Ph.D. Wooacats. 2s. 6d.t 

135. ELECTRO-METALLURGY; PracticaUy Treated. By Alex- 
ANDRR Watt, F.R.S.S.A. Eighth Edition, revised, with additional Matter 
and Illustrations, including the most recent Processes, js.t 

172. MINING TOOLS, Manual of. For the Use of Mine Managers, 
Agents, Students, &c. By William Morgans. 2s. 6d.t 

^t^. MINING TOOLS, ATLAS of Engravings to Illustrate the above, 
containing 235 Illustrations, drawn to Scale. 4to. 4s. 6d. ; cloth boards, 6s. 

176. METALLURGY OF IRON Containing History of Iron Manu- 
facture. Methods of Assay, and Analyses of Iron Ores, Processes of Manu- 
facture of Iron and Steel, &c. By H. Baubrman, F.G.S. Fifth Edition, 
revised and enlarged. 5s.t 

180. COAL AND COAL MINING, By Warington W. Smyth, 

M.A., F.R.S. Sixth Edition, revised. 3s.6d.t ijust Published. 

195. THE MINERAL SURVEYOR AND VALUER* S COM- 

PLETE GUIDE, with new Traverse Tables, and Descriptions of Improved 
Instruments ; also the Correct Principles of Laying out and Valuing Mineral 
Properties. By William Lintbrn, Mining and Civil Engineer. 3s. 6d.t 

214. SLATE AND SLATE ^ CM ^i?F/i\r6^, Scientific, Practical, and 
Commercial. By D. C. Davies, F.G.S., Mining Engineer, &c. 3s.t 

320. MAGNETIC SURVEYING, AND ANGULAR SURVEY- 

ING, with Records of the Peculiarities of Needle Disturbances. Compiled 
from the Results of carefully made Experiments. By W. Lintbrn. rs. 
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16. ARCHHECTURE— ORDERS— Tht Orders and their .£:sthetic 

Principles. By W. H. Leeds. Illustrated, is. 6d. 

17. ARCHITECTURE—STYLES— Tht History and Description of 

the Styles of Architecture of Various Countries, from the Earliest to the 
Present Period. By T. Talbot Bury, F.R.I.B.A., &c. Illustrated, as. 
•#* Orders and Styles of Architbcturb, in One Vol., 3*. 6</. 

18. ARCHITECTURE— DESIGN— The Principles of Design in 

Architecture, as deducible from Nature and exemplincd in the Worlcs of the 

Greek and Gothic Architects. ByE.L.GARBBTT, Architect. Illustrated. 2s.6d. 

•«• TAe three preceding Works, in One handsome Vol., ha^ bound, mniiiUd 

" Modern Architbcturb," price 6s. 

22. THE ART OF BUILDING, Rudiments of. General Principles 
of Construction, Materials used in Building, Strength and Use of Materials, 
Working Drawings, Specifications, and Estimates. By £. Dobson, as.t 

25. MASONRY AND STONE CUTTING : Rudimentary Treatise 
on the Principles of Masonic Projection and their application to Con- 
struction. By Edward Dobson, M.R.I .B.A., &c. as. 6d.^ 

42. COTTAGE BUILDING. By C. Bruce Allen, Arcliitect 

Ninth Edition, revised and enlarged. Numerous Illustrations, xs. 6d. 
45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS, 
PLASTERING, 8cc. By G. R. Burnbll, C.E. Twelfth Edition, xs. 6d. 
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57. WARMING AND VENTILATION. An Exposition of the 

General Principles as applied to Domestic and Public fiuildingrs. Mines, 
Lighthouses, Ships, &c. By C. Tomlinson, F.R.S., &c. Illustrated. 38. 

III. ARCHES, PIERS, BUTTRESSES, <Sr*<r.; Experimental Essayi 
on the Principles of Construction. By W. Blano. Illustrated, zs. 6d. ; 

116. THE ACOUSTICS OF PUBLIC BUILDINGS; or, The 

Principles of the Science of Sound applied to the purposes of the^Architect auid 
Builder. By T. Roger Smith, M.K.I.B.A., Architect. Illustrated, zs. 6d. 

127. ARCHITECTURAL MODELLING IN PAPER, the Art of. 

By T. A. Richardson, Architect. Illustrated, zs. 6d. 

128. VITRUVIUS-^THE ARCHITECTURE OF MARCUS 

VITRUVIUS POLLO. In Ten Books. Translated from the Latin by 
Joseph Gwilt, F.S.A., FJI.A.S. With 23 Plates, ss. 

130. GRECIAN ARCHITECTURE, An Inquiry into the Principles 
ot Beauty in ; with an Historical View of the Rise and Progress of the Art in 
Greece. By the Earl of Aberdeen, is. 
%* TkM two preceding Works in One handsome VoL, half bound, entitled "Ancbnt 

Architecture," price 6s, 

132. THE ERECTION OF DWELLING-HOUSES. Dlustratcd by 
a Perspective View, Plans, Elevations, and Sections of a pair of Semi- 
detached Villas, with the Specification, Quantities, and Estimates, &c. By 
S. H. Brooks. New Edition, with Plates. 2s. 6d.t 

156. QUANTITIES AND MEASUREMENTS, How to Calculate and 
Take them in Bricklayers', Masons', Plasterers', Plumbers*. Painters*, Paper- 
bangers', Gilders', Smiths', Carpenters', and Joiners' Work. By A. C. 
Beaton, Architect and Surveyor. New and Enlarged Edition. Illns. zs. 6d. 

175. LOCKWOOD <&- CO:S BUILDER'S AND CONTRACTOR'S 
PRICE BOOK, containing the latest Prices of all kinds of Builders' Materials 
and Labour, and of all Trades connected with Building, &c., &c. Edited 
by F.;T. W. MILLER, Architect. Published annually. 3s. 6d. ; half bound, 4s. 

182. CARPENTRY AND yoiNERY-^UBJS. Elementary Pmn- 

ciPLBS OF Carpentry.- Chiefly composed from the Standard Work of 
Thomas Tredoold, C.E. With Additions, Alterations, and Corrections 
from the Works of the most Recent Authorities, and a TREATISE ON 
JOINERY by E. Wyndham Tarn. M.A. Fourth Edition, Revised and 
extended, with numerous Illustrations. 3s. 6d.t [Just Published. 

i82». CARPENTRY AND JOINERY. ATLAS of 35 Plates to 
accompany the above. With Descriptive Letterpress. 4to. 6s. ; cloth, 7s. 6d« 
185. THE COMPLETE MEASURER ; the Measurement of Boards, 
Glass. &c. ; Unequal -sided. Square-sided, Octagonal -sided, Round Timber 
and Stone, and Standing Timber, &c. By Richard Horton. Fifth 
Edition. 4s. ; strongly bound in leather, 5s. 

187. HINTS TO YOUNG ARCHITECTS. By G. WiGHTWICK. 

New Edition. By G. H. Guillauhb. Illustrated. 3s. 6d.t 

188. HOUSE PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING: a Practical Manual of, with a Course of Elementary Drawing 
for House-Painters, Sign -Writers, &c., and a Collection of Useful Receipts. 
By Ellis A. Davidson. Fourth Edition. With Coloured Plates. 5s. cloth 
limp ; 6s. cloth boards. 

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING. 

In Six Sections : General Principles ; Arch Drawine, Cutting, and Setting • 
Pointing; Paving, Tiling, Materials; Slating and Plastering; Practical 
Geometry, Mensuration, &c. By Adam Hammond. Fifth Edition, is. 6d. 

191. PLUMBING. A Text-Book to the Practice of the Art or Craft of 
the Plumber. With Chapters upon House Drainage. Fourth Edition. 
With 330 Illustrations. By W. P. Buchan. 3s. 6d.t 
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192. TUB TIMBER IMPORTER'S, TIMBER MERCHANTS, 
and BUILDER'S STANDARD GUIDE. By Rxcbard B. Gramdy. 
Second Edition, Revited. i%.X 

S06. A BOOK ON BUILDING, CtvU and EceUsituHcdL, indadmg 
Chukcr RiSTOKATtoiff. With fhe Theoir of Domes and tiie Great Pyramid, 
ftc. ^ Sir EomumdBbckstt, Bart., LL.D.,Q.CF.RJL.S. 4s.6d.t 

226. THE JOINTS MADE AND USED BY BUILDERS in the 
Constmctioa of varions kinds of Eng:ineering and Architectural Works. By 
WYvnxJ.Cnuary, Architect. With upwards of 160 Engravings on Wood. 3s.t 

228. THE CONSTRUCTION OF ROOFS OF WOOD AND IRON 

By E. WmDHAM Taut, M.A^ 'Architect.?Second Edition, revised, is. 6d. 

229. ELEMENTARY DECORATION: as applied to the Interior 

and Exterior Decoration of Dwelling-Houses, &c. By Jambs W. Facbt, Jan. 
Illustrated wtdi Sixty-eight explanatory Engravings, as. 

230. HANDRAILING (A Practical Treatise on). Showing New and 

Simple Methods for finding the Pitch of the Plank, Drawing the Moulds, 
Bevelling, Jointing-up, ana Squaring the Wreath. By Gborgb Colungs. 
nittstrated with Plates and Diagrams, is. 6d. 

247. BUILDING ESTA TES : a Rudimentary Treatise on the Develop- 

ment, Sale, Purchase, and General Management of Building Land, including 
the formation of Streets and Sewers, and the Requirements of Sanitary 
Authorities. By Fowlbr Maitland, Surveyor. lUnstrated. as. 

248. PORTLAND CEMENT FOR USERS. By Henry Faija, 

Assoc. M. Inst. C.E. Second Edition, corrected. Illustrated, as. 

252. BRICKWORK: a Practical Treatise, embodying the Creneral 
and Higher Principles* of Bricklaying, Cutting and Setting, &c. By F. 
Walkbr, Certificated by the Science and Art Department in Building' Con- 
struction, Solid Geometry, &c. is. 6d. 

%^\,THE TIMBER MERCHANT'S, SAW-MILLER'S, AND 
IMPORTER'S FREIGHT-BOOK AND ASSISTANT. By Wm. Rich- 
ardson. With a Chapter on Speeds of Saw-Mill Machinery, &c By 
M. Powis Balb, A.M.Inst.C.E., and a London Price List for Timber and 
Deal Sawing, &c., 1884- 3s*^ [Jusi publisMed. 

SHIPBUILDING, NAVIGATION, MARINE 

ENGINEERING, ETC. 

SI. NA VAL ARCHITECTURE, An Exposition of the Elementary 
Principles of the Science, and their Practical Application to Naval Construc- 
tion. By J. PBAKB. Fitth Edition, with Plates and Diagrams. 3s. 6d^ 

53». SHIPS FOR OCEAN AND RIVER SER VICE, Elementary 
and Practical Principles of the Construction of. Bv H. A. Sommbrfrldt, 
Surveyor of the Royal Norwegian Navy. With an Appendix. xs« 6d. 
53*». AN ATLAS OF ENGRAVINGS to Illustrate the above. Twelve 
large folding plates. Royal 4to, cloth. 7s. 6d. 

54, MASTING, MASTMAKING, AND RIGGING OF S£IIPS, 

Rudimentaiy Treatise on. Also Tables of Spars, Rigging, Bloclcs ; Chain, 
Wire, and Hemp Ropes. &c., relative to every class of vessels. By Robbrt 
Kipping, N.A. f'ifteenth Edition. Illustrated, as.t 

S4». IRON SHIP-BUILDING. With Practical Examples and Details 
for the Use of Ship Owners and Ship Builders. By John Grantham, Con- 
suiting Engineer and Naval Architect. 5th Edition, with Additions. 4s. 

54»». AN ATLAS OF FORTY PLATES to Illustrate the above. 
Fifth Edition. 4to, boards. 38s.' 

55. THE SAILOR'S SEA BOOK: a Rudimentaiy Treatise on 

Navigation. By Jambs Grbbnwood, B.A. With numerous Woodcuts and 
Coloured Plates. New and enlarged edition. By W. H. R ossbr. as. 6d^ 

TAe t indicates thai these vols, may be had strongly hound at 6d, extrek. 
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Shipbuilding, Navigation, Marine Engineering, etc., cont. 

83WJ. THE FORMS OF SHIPS AND BOATS: Hints, Experiment- 
ally Derived, on some of the Principles regulating Shipbuilding. By W. 
BiAND. Seventh Edition, revi8ed,with numerous Illustrations and Models.xs.6d. 

99. NAVIGATION AND NAUTICAL ASTRONOMY, in Theory 
and Practice. By Prof. J. R. Young. New Edition, as. 6d. 

106. SHIPS* ANCHORS, SLTrea-Hse on. By G. Cotskll, N.A. is.6d, 

149. SAILS AND SAIL-MAKING, an Elementary Treatise on. 
With Draughting, and the Centre of Effort of the Sails. Also, Weights 
and Sises of Ropes : Masting, Rigging, and Sails of Steam Vessels. &c., 8r.c. 
Eleventh Edition. By Robbrt Kipping, NJL, Sailmaker. lUustratea. 2s.6d.t 

ICC. THE ENGINEER'S GUIDE TO THE ROYAL AND 
MERCANTILE NAVIES. By a Practicai. Enginbbr. Revised by D. 
F. McCarthy, late of the Ordnance Survey Office, Southampton. 3s. 

55 PRACTICAL NAVIGATION. Consisting of The Sailor's 

fll Sea-Book. By Jambs Grbbnwood and W. H. Rossbr. Together with 

9^ . the requisite Mauiematical and Nautical Tables for the Working of the 

*"4» Problems. By Henry Law, C.E., and Professor J. R. Young. With 

numerous Wood Engravings and Coloured Plates. ^%* Strongly half-bound. 



AGRICULTURE, GARDENING, ETC. 

6i». A COMPLETE READY RECKONER FOR THE ADMEA^ 
SUREMENT of LAND, &c. By A. Aruan. Second Edition, revised 
and extended by C. Norris, Surveyor, Valuer, &c. 2S. 

131. MILLER'S, MERCHANTS, AND FARMER'S READY 
RECKONER. With approximate values of Millstones, Millwork, &c. is. 

140. SOILS, MANURES, AND CROPS. (Vol. i. Outlines of 

MoDBRN Farming.) By R. Scott Burn. Woodcuts, as. 

141. FARMING <&• FARMING ECONOMY, Notes, Historical and 

Practical, on. (Vol. 2.0utunbs of Modern Farming.) 3y R. Scott Burn. 3s. 

142. STOCK; CATTLE, SHEEP, AND HORSES. (Vol. 3. 

Outunxs of Modbrn Farming.) By R. Scott Burn. Woodcuts. 28. 6d. 

145. DAIRY, PIGS, AND POULTRY, Management of the. By 

R. Scott Burn. With Notes on the Diseases of Stock. (Vol. 4. Outunbs 
OF Modern Farming.) Woodcuts. 2s« 

146. UTILIZATION OF SEWAGE, IRRIGATION, AND 

RECLAMATION OF WASTE LAND. (Vol. <. Outunbs of Modern 
Farming.) B^ R. Scott Burn. Woodcuts. 2s. od. 
*,* Not. X40-X-2-5-6, tn One VoLthandsomely half-bound, enUiUd " Outunbs of 
Modbrn Farming." By Robert Scott Burn. Price Z2s, 

177, FRUIT TREES, The Scientific and Profitable Culture of. From 
the French of Du Brbuil. Revised by Gbo. Glbnny. 187 Woodcuts. 3s. 6d.t 

198. SHEEP: THE HISTORY, STRUCTURE, ECONOMY, AND 
DISEASES OF. By W. C. Spoonbr, M.R.V.C, &c. Fourth Edition, 
enlax^d, including Specimens of New and Improved Breeds. 3s. 6d.^ 

201. KITCHEN GARDENING MADE EASY. By Geoege M. F. 
Glbnnt. Illustrated, zs. 6d.t 

207. OUTLINES OF FARM MANAGEMENT, and the OrganU 

xaiion of Farm Labour: Treating of the General Work of the Farm ; Field 
and Live Stock ; Contract Work ; Labour, &c. By Ri Scott Burn. 2s. 6d.^ 

208. OUTLINES OF LANDED ESTATES MANAGEMENT: 

Treating of thd Varieties of Lands, Methods of Farming, Farm Buildings, 
Irrigation, Drainage, &c. By R. Scott Burn. 2s. 6d.t 
•#• Noi. Kyj 6f 208 in One VoL, handsomely half-bound, entitled "Outunbs Of 
Landbd Estates and Farm Management." By R. Scott Burn. Price 6s. 

The % indicates that these vols, may be had strongly bound at 6d. extra, 
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Agriculture, Gardening, etc., continued, 

209. THE TREE PLANTER AND PLANT PROPAGATOR. 
A Practical Manual on the Propa^tion of Forest Trees, Fruit Trees, 
Flowering Shmbs, Flowering Plants, &c. By Samubl Wooj>. zs.t 

a 10. THE TREE PRUNER. A Practical Manual on the Praning of 
Fruit TreeS|^ including also their Training and Renovation ; also the Pruning 
of Shrubs, Climbers, and Flowering Plants. By Samuel Wood, as.t 
*•* Nos, aog &• sio in Ons Vol., handsomely half-bound^ entitled "Thb Trkb 
Planter, PaoPAOATOK, and Prunbr." By Samubl Wood. Price 5*. 

218. THE HA Y AND STRA W MEASURER : Being New Tables 
for the Use of Auctioneers, Valuers, Farmers, Hay and Straw Dealers, &c. 
By John Stbblb. Fourth Edition, as. 

822. SUBURBAN FARMING, The Laying-ont and Cultivation of 
Farms^ adapted to the Produce of Milk, Butter, and Cheese, Eggs, Poultry, 
and Pigs. By Prod John Don aldson and R. Scorr Burn. 3s. 6d.t 

2Z1, THE ART OF GRAFTING AND BUDDING, By Charles 

. Baltbt. With Illustrations, ss. 6d.t 

232. COTTAGE GARDENING; or, Flowers, Fruits, and Vegetables 

for Small Gardens. By £. Hobday, is. 6d. 

233. GARDEN RECEIPTS, Edited by Charles W. Quiw. is.6d. 

234. THE KITCHEN AND MARKET GARDEN. Compiled 

by C. W. Shaw, Editor of " Gardening Illustrated." 3S.J 

239. DRAINING AND EMBANKING. A Practical Treatise, em- 

bodying the most recent experience in the Application of Improved Methods. 
By John Scott, late Professor of Agriculture and Rural Economy at the 
Royal Agricultural College, Cirencester. With 68 Illustrations, is. 6d. 

240. IRRIGATION AND WATER SUPPLY. A Treatise on Water 

Meadows, Sewage Irrigation, Warping, &c. ; on the Construction of Wells, 
Ponds, and Reservoirs ; and on Raising Water by Machinery for Agricul- 
tural and Domestic Purposes. By Prof. John Scott. With 34 Illus. is. 6d. 

241. FARM ROADS, FENCES, AND GATES. A Practical 

Treatise on the Roads, Tramways, and Waterways of the Farm; the 
Principles of Enclosures ; and the different kinds of Fences, Gates, and 
Stiles. By Professor John Scott. With 75 Illustrations, is. 6d. 

242. FARM BUILDINGS. A Practical Treatise on the Buildings 

necessary for various kinds of Farms, their Arrangement and Construction, 
including Plans and Estimates. By Prof. John Scott. With 105 Illus. ss. 

243. BARN IMPLEMENTS AND MACHINES. A Practical 

Treatise on the Application of Power to the Operations of Agriculture ; and 
on various Machines used in the Threshing- bam, in the Stock*yard, and in the 
Dairy, &c. By Prof. J. Scott. With 123 Illustrations. 2s. 

244. FIELD IMPLEMENTS AND MACHINES. A Practical 

Treatise on the Varieties now in use, with .Principles and Details of Con- 
struction, their Points of Excellence, and Management. By Professor John 
Scott. With 138 Illustrations. 2s. 

245. AGRICULTURAL SURVEYING. A Practical Treatise on 

Land Surveying, Levelling, and Setting->out ; and on Measuiing and Esti- 
mating Quantities, Weights, and Values of Materials, Produce, Stock, &c. 
By Prof. John Scott, with 62 Illustrations, xs. 6d. 

•»• Nos, 239 to 245 in One Vol.t handsomely half-bound, entitled " Thb Complkti 
Tbxt-Book of Farm Engineering." By Professor John Scott. Price xzs. 

250. MEA T PRODUCTION. A Manual for Producers, Distributors, 
ace. By John Ewart. 2s. 6d.t 
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MATHEMATICS, ARITHMETIC, ETC. 

32. MATHEMATICAL INSTRUMENTS, a Treatise on ; in which 

their Construction and the Methods of Testing, Adjustine, and Usine them 

are concisely Explained. By J. F. Hbathbr, M. A., of uxe Royal Military 

Academy, Woolwich. Origin^ Edition, in x vol., Illustrated, xs. 6d. 

%* In orderingihe abovey be careful to say, " Original Ediiion " {No, 32), to distnt' 

guish a from the Enlarged Ediiion in 3 vols, (Nos. 168-9-70.) 

^6, DESCRIPTIVE GEOMETRY, an Elementary Treatise on; 
with a Theoryof Shadows and of Perspective, extracted from, the French of 
G. MoNGB. To which is added, a description of the Principles and Practice 
of Isometrical Projection. By J. F. Hbathbr, M.A. Witn 14 Plates. 2s. 

178. PRACTICAL PLANE GEOMETRY: giving the Simplest 
Modes of Constructing Figures contained in one Plane and Greometrical Con- 
struction of the Ground. By J. F. Hbathbr, M.A. With 215 Woodcuts. 2s. 

83. COMMERCIAL BOOK-KEEPING, With Commercial Phrases 

and Forms in English, French, Italian, and German. By Jambs Haodon, 
M.A., Arithmetical Master of King's College School, London, xs. 6d. 

84. ARITHMETIC, a Rudimentary Treatise on: with full Explana- 

tions of its Theoretical Principles, and numerous Examples for Practice. By 
Professor J. R. Youno. Tenth Edition, corrected, xs. 6d. 
84*. A Kby to the ahove, containing Solutions in full to the Exercises, together 
with Comments, Explanations, and Itnproved Processes, for the Use of 
Teachers and Unassisted Learners. By J. R* Youno. is. 6d. 

85. EQUATIONAL ARITHMETIC, applied to Questions of Interest, 

Annuities, Life Assurance, and General Conunerce ; with various Tables by 
which all Calculations may be greatly facilitated. By W. Hipslby. 2s. 

86. ALGEBRA, the Elements of. By James Haddon, M.A. 

With Appendix, containing miscellaneous Investigations, and a Collection 
of Problems in various parts of Algebra. 2S. 
86*. A Kby and Companion to the above Book, forming an extensive repository of 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Algebraical Operations. By J. R. Young, xs. 6d. 

88. EUCLID, The Elements of : with many additional Propositions 

89. and Explanatory Notes : to which is prefixed, an Introductory Essay on 
Logic. By Hbnrt Law, C.E. ss. 6d.t 

*«* Sold also separately t vi%, .•— 

88. EucuD, The First Three Books. By Hbnry Law, C.E. xs. 6d. 

89. Euclid, Books 4, 5, 6, xx, X2. By Henry Law, C.E. xs. 6d. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS^ 

By Jambs Hann. A New Edition, by Professor J. R. Young. 2s.t 

91. PLANE TRIGONOMETRY, the Elements of. By James 

Hann, formerly Mathematical Master of King's College, London, xs. 6d. 

9a. SPHERICAL TRIGONOMETR Y, the ElemenU of. By James 
Hann. Revised by Charlbs H. Dowling, C.E. xs. 
%• Or with " The Elements of Plane Trigonometry ," in One Volume, 2S. 6d. 

93. MENSURATION AND MEASURING. With the Mensuration 

and Levelling of Land for the Purposes of Modem Engineering. By T. 

Bakbr, C.E. New Edition by E. Nugbnt, C.E. Illustrated, is. 6d. 
loi. DIFFERENTIAL CALCULUS, Elements of the. By W. S. B. 

WooLHOUSK, F.R.A.S., &c. xs. 6d. 
102. INTEGRAL CALCULUS, Rudimentary Treatise on the. By 

HoMBRSHAM Cox, B.A. Illustrated, xs. 

105. MNEMONICAL LESSONS, — Gjloussiry, Algebra, and 
Trxgonoubtry, in Easy Mnemonical Lessons. By the Rev. Thomas 

PSNYNGTON EjRKMAN, M.A. IS. 6d. 

136. ARITHMETIC, Rudunentaiy, for the Use of Schools and Self- 

InstmctioB. By Jambs Haddon, M.A. Revised by A. Arman. xs. 6d. 

137. A KLbt to Haddon's Rudimbntary Aritbmbtic. By A. Arman. is. 6d. 
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10 WIALB'S RUnniBNTARY SERIES. 

Mathematics^ Arithmetic, eic^ contintud, 
i68. DRAWING AND MEASURING INSTRUMENTS. Indsd- 

ing^I. lastninieoti e&plmd in Geometrical and ICedmnical Drawing^, 
and in the Construction, dopyin^, auid Measnrement of Maps and Flans. 
II. Instruments used for the paiposes of Accurate Measurement, and for 
Arithmetical Computations. By j . F. Hbatbbr, M.A. Illustrated, xs. 6d. 

169. OPTICAL INSTRUMENTS. Induding (more especially) Tele- 

scopes. Microscopes, and Apparatus for producing copies of Maps and Plans 
by Photography. By J. F. Hkathbr, M.A. Illustrated, zs. od. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Inclndtnjs' — ^I. Instruments Used for Determining the Geometrical Features 
ofa portion of Ground. II. Instruments Employed in Astronomical Observa- 
tions. By J. P. HiATHBR, M.A. ninstrated. xs. 6d. 
%* Hu above three volume* form an enlargement of the Authot'e original work, 
"Mathematical Instruments" {See No. 32 in the Series.) 

xGi,^^ MATHEMATICAL INSTRUMENTS. By J. F. Heather, 
169. r M.A. Enlarged Edition, for the most part entirely *re-wntten. The 3 Parts as 
170.^ above, in One thick Volume. With numerous Illustrations. 4s. 6d.i 
158. THE SLIDE RULE, AND HOW TO USE IT; containing 
full, easy, and simple Instructions to perform all Business Calculations with 
unexampled raptoity and accuracr. By Chaxixs Hoarb, CJS. With a 
Slide Rule in tuck of rover, ss. 6a.t 
196. THEORY OF COMPOUND INTEREST AND ANNUL- 
TIES ; with Tables of Logarithms for the more Di£Bcult Computations of 
Interest, Discount, Annuities, &c. By FtfooR Thoican. 4S.t 
199. THE COMPENDIOUS CALCULATOR ; or, Easy and Concise 
Methods of Performing the various Arithmetical Operations reouired in 
Commercial and Business Transactions ; together with Useful Tables. By 
D. O'GORMAN. Twenty-sixth Edition, carefully revised ^y C. Norris. ^s., 
cloth limp ; 3s. 6d^ strongly half-bound in leather. 
204. MATHEMATICAL 7!^^Z£5, for Trigonometrical, Astronomical* 
and Nautical Calculations ; to which is prefixed a Treatise on Logarithms. 
By Henry Law, C.£. Together with a Series of Tables for Navigation 
and Nautical Astronomy. By Prof. J. R. Youno. New Edition. 4s.t 
204*. LOGARITHMS, With Matliematical Tables for Trigonometrical, 
Astronomical, and Nautical Calculations. By Hbnry Law, M.Inst.CB. New 
and Revised Edition. (Forming part of the above Work). 3s. ' 
221. MEASURES, WEIGHTS, AND MONEYS OF ALL^NA- 
TIONSt and an Analysis of the Christian, Hebrew, and Mahometan 
Calendars. By W.S. B. Woolhousb, F.R.A.S.,F.S.S. Sixth Edition. 2s.t 
227. MATHEMATICS AS APPLIED TO THE CONSTRUC- 
TIVE ARTS, Illustrating the various processes of Mathematical Investi- 
fation, by means of Arithmetical and Simple Algebraical Equations and 
'ractical Examples. By Francis Cahpin, C.E. Second Edition. 3s«t ^< 

PHYSICAL SCIENCE, NATURAL PHILO- 
SOPHY, ETC. 

1. CHEMISTRY. By Professor George Fownes, F.R.S. With 

an Appendix on the Application of Chemistry to Agriculture, zs. 

2. NATURAL PHILOSOPHY, Introduction to the Study of. By 

C. ToMUNSON. Woodcuts. IS. 6d. 

6. MECHANICS, Rudimentary Treatise on. By Charles Tom- 

UNSON. Illustrated, is. 6d. 

7. ELECTRICITY; showing the General Principles of Electrical 

Science, and the purposes to which it has been appliea. By Sir W. Skow 
Harris, F.R.S., &c. With Additions by R. Sabinb, C.E., F.S.A. is. 6d. 

7». GALVANISM. By Sir W. Snow Harris. New Edition by 

Robert Sabinb, C.E., F.SJ^. is. 6d. 

8. MAGNETISM; being a concise Exposition of the General Prin- 

^'^^-^L^u ^*^®*It*^ ^*il°$?- £Z Sir W. Snow Harris. New Edition. 
revisedbyH.^. NoAD, Ph.D. With 165 Woodcuts. .«. 6d.t *,uihot. 
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WBALS'S RUSIMSMTARy SSRIES. II 

Physical Science, Natural Philosophy, etc., continued, 

11. Tff£ ELECTRIC TELEGRAPH; its History and Progress; 

with Descriptions of some of the Apparatus. By R. Sabinb, C.E., F.S.A. 3s. 

12. PNEUMATICS, for the Use of Beginners. By Charles 

ToHUNSON. lllastrated. is. 6d. 

72. MANUAL QF THE MOLLUSC A / a Treatise on Recent and 
Fossil Shells. By Dr. S. P. Woodward, A.L.S. Fourth Edition. With 
Appendix by Ralph Tatb, A.L.S., F.G.S. With numerous Plates and 300 
Woodcuts. 6s. 6d. Cloth boards, 7s. 6d. 

96. ASTRONOMY. By the late Rev. Robert Main, M.A. Third 

Edition, by William Thynnb Lynn, B.A., F.R.A.S. 2s. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 

embracing also a clear development of Hydrostatics, Hydrodynamics, and 
Central Forces. By T. Baker, C.£. is. 6d. 

138. TELEGRAPH, Handbook of the; a Guide to (Candidates for 
Employment in the Telegraph Service. "By R. Bond. Fourth Edition.- 
Including Questions on Magnetism, Electricity, and Practical Telegraphy, 
by W. McGregor. 3s.t 

173. PHYSICAL GEOLOGY, partly based on Major-General Port- 

lock's " Rudiments of Geology." By Ralph Tatb,A.L.S.,&c. Woodcuts, as. 

174. HISTORICAL GEOLOGY, partiy based on Major-General 

Fortlock's " Rudiments." By Ralph Tatb, A.L.S., &c. Woodcuts. 2s. 6d. 

173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 

& Historical. Partly based on Maior-General Portlock's '* Rudiments of 

174. Geology." By Ralph Tate, A.L.S., F.G.S., &c. In One Volume. 4s. 6d. J 

183 ANIMAL PHYSICS, Handbook of. By Dr. Lardner, D.C.L., 

& . formerly Professor of Natural Philosophy and Astronomy in University 

f 8ii College, Lond. With 520 Illustrations. In One Vol. 7s. 6d., cloth boards. 

* ^' %* Sold also in Two Parts, as follows ;— 

183. Animal Physics. By Dr. Lardner. Part I., Chapters I.— VII. 48. 

184. Animal Physics. By Dr. Lardner. Part II., Chapters VIII.— XVIII. 3s. 



FINE ARTS. 

20. PERSPECTIVE FOR BEGINNERS. Adapted to Young 
Students and Amateurs in Architecture, Painting, &c. By George Pynb. 2s. 

40 GLASS STAINING, AND THE ART OF PAINTING ON 
GLASS, From the German of Dr. Gbssbrt and Emanuel Otto From • 
BBRO. With an Appendix on The Art of Enamelling. 2s. 6d. 

69. MUSIC, A Rudimentary and Practical Treatise on. With 
numerous Examples. By Charles Child Si-encer. 2s. 6d. 

71. PIANOFORTE, The Art of Playing the. With numerous Exer- 
cises & Lessons from the Best Masters. By Charles Child Spencer. js.6d. 

69-71. MUSIC (5* THE PIANOFORTE. In one vol. Half bound, ss. 

i8i. PAINTING POPULARLY EXPLAINED, includmg Fresco, 
Oil, Mosaic, Water Colour, Water- Glass, Tempera, Encaustic, Miniature. 
Painting on Ivory, Vellum. Pottery, Enamel, Glass. &c. With Historical 
Sketches of the Progress of the Art by Thomas John G >luck, assisted by 
John Timbs, F.S.A. Fifth Edition, revised and enlarged. 5s.t 

186. A GRAMMAR OF COLOURING, applied to Decorative 
Painting and the Arts. By George Field. New Edition, enlarged and 
adapted to the Use of the Ornamental Painter and Designer. By Elus A. 
Davidson. With two new Coloured Diagrams, &c. 3S.4 

246. A DICTIONARY OF PAINTERS, AND HANDBOOK FQR 

PICTURE AMATEURS ; including Methods of Painting, Cleaning, Re- 
lining and Restoring, Schools of Painting, &c. With Notes on the Copyists 
and Imitators of each Master. By Philippe Daryl. as. 6d.{ 

The t indicates that these vols, may be had strongly bound at 6d. extra. 



7, stationers' HALL COURT, LUDGATS HILL« E.C 



I a WIALB'S RUDIMKMTARY SSRIXS. 

INDUSTRIAL AMD USEFUL ARTS. 

33. BRICKS AND TILES, Rudimentaiy Treatise on the Manufac- 
ture of. By £. DoBSON, M.R.I.B.A. Illustrated, js.t 
67. CLOCKS, WATCHES^ AND BELLS, a Rudimentary Treatise 
on. By Sir Edmuhd Bkcrktt, LL.D., Q.C. Seventh Edition, revised and en- 
larged, js. 6d. limp: «s. 6d. cloth boards. 
83*». CONSTRUCTION OF DOOR LOCKS. Compiled from the 
Papers of A. C. Hobbs, and Edited by Charles Tomunson, F.R.S. With 
Additions by Robert Malx.bt, M.I.C.E. IUus. ss. 6d. 

16a. THE BRASS FOUNDER'S MANUAL; Instructions for 
Modelling, Pattern-Making, Moulding, Turning, Filing, Burnishing, 
Bronsing, &c. With copious Keceipts. &c. By Walter Graham. 2s.t 

205. THE ART OF LETTER PAINTING MADE EASY. By 
J. G. Badbnoch. Illustrated with 12 full -page Engravings of Examples, is. 

215. THE GOLDSMITHS HANDBOOK, containing full Instruc- 
tions for the Alloying and Working of Gold. By George E. Gee. js.t 

224. COACH BUILDING, A Practical Treatise, Historical and 

Descriptive. By T. W. Burgess, ss. 6d.t 

225. THE SILVERSMITHS HANDBOOK, containing full In- 

structions for the Alloying and Working of Silver. By George E. Gee. js.t 
235. PRACTICAL ORGAN BUILDING, By W. E. Dickson, 

M.A., Precentor of Ely Cathedral. Illustrated, ss. 6d.t 
249. THE HALLMARKING OF y EWE LLERY PRACTICALLY 

CONSIDERED, By George E. Gee. 3S.t 



MISCELLANEOUS VOLUMES. 

;6. A DICTIONARY OF TERMS used in ARCHITECTURE, 

BUILDING, ENGINEERING, MINING, METALLURGY, ARCHAS- 
OLOGY, the FINE ARTS, &K. ByToHNWEALE. Fifth Edition. Revised 
by Robert Hunt, F.R.S. lUustratea. 5s. limp ; 6s. cloth boards. 

SO. THE LAW OF CONTRACTS FOR WORKS AND SER- 
VICES. By David Gibbons. Third Edition, enlarged. 3s.t 

112. MANUAL OF DOMESTIC MEDICINE, By R. Gooding, 
B.A., M.D. Intended as a Family Guide in all Cases of Accident and 
Emergency. Third Edition. 2s.t 

ri2». MANAGEMENT OF HEALTH, A Manual of Home and 

Personal Hygiene. By. the Rev. James Baird, B.A. is. 
150. LOGIC, Pure and Applied. By S. H. Emmens. is. 6d. 

153. SELECTIONS FROM LOCKE'S ESSAYS ON THE 

HUMAN UNDERSTANDING, With Notes by S. H. Emmens. ss. 

154. GENERAL HINTS TO EMIGRANTS, Notices of the various 

Fields for Emigration, Hints on Outfits, Useful Recipes, 8tc. as. 

157. THE EMIGRANTS GUIDE TO NATAL. By Robert 
Jambs Mann, F.R A.S., F.M.S. Second Edition. Map. ss. 

193. HANDBOOK OF FIELD FORTIFICATION, intended for the 

Guidance of OflBcers Preparing for Promotion. By Major W. W. 
Knollts, F.R.G.S. With 163 Woodcuts. 3s4 . 

194, THE HOUSE MANAGER: Being a Guide to Housekeeping. 

Practical Cookery, Pickling and Preserving, Household Work. Dairy 
Man^^ement, Uie Table and Dessert, Cellarage of Wines, Home-orewing 
and Wine-making, the Boudoir and Dressing-room, Travelling, Stable 
Economy, Gardenmg Operations, &c. By An Old Housekeeper, is. 6d.t 
194. HOUSE BOOK (The), Comprising :— I. The House Manager. 
112. Bv an Old Housekeeper. II. Domestic Medicine. By Ralph Goodikc, 
D^ M.D. III. Management oe Health. By James Baird. In One Vol.. 
^ ^ strongly half-bound, 6s. 
112*. 

The t indicates thai these vols, may bekadsittmgfy bo und at 6d. extra, 
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EDUCATION AL ASD CLASS ICAL SERIES. 

HISTORY. 
I. Bngland, Outlines of the History of; more especially with 

reference to the Origin and Progress of the English Constitution. By 
William Douglas Hamilton, F.S.A., of Her Majesty's Public Record 
Office. 4th Edition, revised. 5s. ; cloth boards, 6s. 

5. Greece, Outlines of the History of; in connection with the 

Rise of the Arts and Civilization in Europe. By W. Douglas Hamilton, 
of University College, London, and Edward Lbvibn, M.A., of Ballio' 
College, Oxford. 2s. 6d. ; cloth boards, 3s. 6d. 

7. Rome, Outlines of the History of: from the Earliest Period 

to the Christian Era and the Commencement of the Decline of the Empire. 
By Edward Levibn, of Balliol College, Oxford. Map, 2s. 6d. ; cl. bds. 3s. 6d. 

9. Chronology of History, Art, Literature, and Progress, 

from the Creation of the World to the Conclusion of the Franco«Gennan War. 
The Continuation by W. D. Hamilton, F.S.A. 3s. ; cloth boards, 38. 6d. 

50. Dates and Events in English History, for the use of 

Candidates in Public and Pnvate Examinations. By the Rev. £. Rand. is. 

ENGLISH LANGUAGE AND MISCELLANEOUS. 

11. Grammar of the English Tongue, Spoken and Written. 

With an Introduction to the Study of Comparative Philology. By Hvdi 
Clarke, D.C.L. Fourth Edition, is. 6d. 
II*. Philology : Handbook of the Comparative Philology of English, 
Anglo-Saxon, Frisian, Flemish or Dutch, Low or Piatt Dutch, High Dutch 
or German, Danish, Swedish, Icelandic, Latin, Italian, French, Spanish, and 
Portuguese Tongues. By Hydb Clarke, D.C.L. is. 

12. Dictionary of the English Language, as Spoken and 

Written. Containing above 100,000 Words. By Hyde Clarke, D.C.L. 
3s. 6d. ; cloth boards, 4s. 6d. ; complete with the Gkammar, cloth bds., ^s.6d. 

48. Composition and Punctuation, familiarly Explained for 

those who have neglected the Study of Grammar. By Justin 'Brbnan. 
xyth Edition, is. 6d. 

49. Derivative Spelling-Book: Giving the Origin of Every Word 

from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Si)anish, 
and other Languages; with their present Acceptation and Pronunciation. 
By J. Rowbotham, F.R.A.S. Improved Frl't^on. is. 6d. 

51. The Art of Extempore Speakinc; : 1-lints for the Pulpit, the 

Senate, and the Bar. By M. Bautain, Y'u ;m -General and Professor at the 
Sorbonne. Translated from the French. ytS I. cition, carefully corrected. 2s.6d. 
,52. Mining and Quarrying, with the Sciences connected there- 
with. First Book of, for Schools. By J. H. Collins, F.G.S., Lecturer to 
the Miners' Association of Cornwall and Devon, is. 

53. Places and Facts in Political and Physical Geography, 

for Candidates in Examinations. By the Rev. Edgar Rand, B.A. is. 

54. Analytical Chemistry, Qualitative and Quantitative, a Course 

of. To which is prefixed, a Brief Treatise upon Modem Chemical Nomencla- 
ture and Notation. By Wm. W. Pink and George E. Webster. 2s. 

THE SCHOOL MANAGERS' SERIES OF READING 

BOOKS, 
Edited by the Rev. A. R. Grant, Rector of Hitcham, and Honoraiy Canon of Ely; 

formerly H.M. Inspector of Schools. 
Introductory Primer, 3</. 



Fourth Standard • • • z s 

Fifth „ . • . x 6 

Sixth „ , , , i 6 

Lessons from the Bible. Part I. Old Testament, xs. 

Lessons from the Bible. Part 11. New Testament, to which is added 

The Geography of the Bible, for veryyounp Children. By Rev. C. 

Thornton Forstbr. is. ad. •»* Or the Two Parts in One Volume. 2s. 



s. d. 

First Standard • .06 
Second „ • . o 10 

Third „ . . i 
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FRENCH. 

t4« French Grammar. With Complete and Concise Rules on the 

Genders of French Noans. By G. L. SritAuss, Ph.D. is. 6d. 

25. French-English Dictionar^r. Comprising a large number of 

New Terms nsed in Engfineering^, Mining', 8cc. By Alfrsd Elwbs. xs. 6d. 

26. English- French Dictionary. BvAlfked Elwes. 2s. 
25,26. French Dictionary (as above). Complete, m One VoL, 3s. ; 

cloth boards, 3s. 6d. %* Or with the Grammar, cloth boards, 4s. 6d. 
47. French and English Phrase Book.: containing Intro- 
ductory Lessons, with Translations, several Vocabniaries of Words, a Col- 
lection of suitable Phrases, and Easy Familiar Dialogues, zs. 6d. 

GERMAN. 

39. German Grammar. Adapted for English Students, from 

Heyse's Theoretical and Practical Grammar, by Dr. G. L. Strauss, is. 6d. 

40. German Reader s A Series of Extracts, carefully culled from the 

most approved Authors of Germanv; with Notes, Philological and Ex- 
planatory. By G. L. Strauss, Ph.D. is. ^, ^ ^ ^ ^^ 

41-4V German Triglot Dictionary. By N. E. S. A. Hamilton. 

* In Three Parts. Part I. German-French-English. Part II. English-Ger- 
man-French. Part III. French-German-English. 3s., or cloth boards, 4s. 

41.43 German Triglot Dictionary (as above), together with German 

& 39, Grammar (No. 39), in One Volume, cloth boards, 5s. 

ITALIAN. 

27. Italian Grammar, arranged in Twenty Lessons, with a Course 

of Exercises. By Alfrbd Elwes. is. 6d. . , _ , ^ „ ^v 

28. Italian Triglot Dictionary, wherem the Genders of aU the 

Italian and French Nouns are carefully noted down. By Alfrrd Elwbs. 
Vol. I. Italian-English-French. 2S.6d. .„ ^ _ ,,. , 

30. Italian Triglot Dictionary. By A, Elwks. VoL 2. 

English-French-Italian. as. 6d. ^ . t- tt -i 

32. Italian Triglot Dictionary. By Alfred Elwes. Vol. 3. 

French-Italian-English. 2s. 6d. » -r /-v -^r 1 .. /:j 

28,30, Italian Triglot Dictionary (as above). In One Vol., 7s. 6d. 
32. Cloth boards. ___^_ ._ 

SPANISH AND PORTUGUESE. 

34. Spanish Grammar, in a Simple and Practical Form. With 

a Course of Exercises. By Alfred Elwbs. "• 6d. 

35. Spanish-English and EngUsh-Spanlsh Dictionary. 

Including a large number of Technical Terms used in Minmg, Engineering, &c., 
with the proper Accents and the Gender of every Noun. By Alfrrd £lwes. 
4s. ; cloth bSards, 5s. V Or with the Grammar, cloth boards, 6s. 

55. Portuguese Grammar, in a Simple and Practical ^orm. 

With a Course of Exercises. By Alfrbd Elwbs. is. 6d. 

56. Portuguese-English and English-Portuguese ^pic- 

tionaryf Including a large number of Technical Terms used in Mining, 
Enginiering, &c., with the proper Accents and the Gendjar of «very Noun. 
By Alfrbd EltI^bs. ss- ; cloth boards, 68. V Or with the GlAlll^^ 
cloth boards, 7s. _____^^__^ IJ***' ^n^utMO, 

HEBREW. 
46». Hebrew Grammar. By Dr. Brksslau. is. 6d. 
44. Hebreiwand English Dictionary, Biblical and Rabbinical; 

conUining the Hebrew and Chaldee Roots of the Old Testament Post- 
Rabbinical Writings. By Dr. Brxsslau. 6s. 

46. Knglish and Hebrew Dictionary. By Dr. Bresslau. 3s. 
44,46. Hebreiw Dictionary (as above), in Two Vols., cofciplete, ^irith 
4#*. the Grammar, cloth boards, xss. 
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LATIN. 

19. X4atln Grammar. Containing the Inflections and Elementaiy 

Principles of Translation and Construction. By the Rev. Thomas Goodwin, 
M.A., Head Master of the Greenwich Proprietary School, is. 

20. X4atln-BngUsh Dictionary. By the Rev. Thomas Goodwin, 

M.A. 2M, 

22. English-Latin Dictionary; together with an Appendix of 

French and Italian Words which have their origin from the Latin. By the 
Rev. Thomas Goodwin, M.A. is. 6d. 
20,22. Latin Dictionary (as above). Complete in One VoL, 3s. 6d. 
cloth boards, 4s. 6d. %* Or with the Grammar, cloth boards, 5s. 6d. : 

LATIN CLASSICS. With Explanatory Notes in English. 

1. Latin Delectus. Containing Extracts from Classical AuUion, 

with Genealogical Vocabularies and Explanatory Notes, by H. Young, is. 6d. 

2. Csesaris Commentarii de Bello Gallico. Notes, and a Geographical 

Register for the Use of Schools, by H. Youno. 2s. 

3. Cornelius Nepos. With Notes. By H. Young, is. 

4. Virgilil Maronis Bucolica et Georgica. With Notes on the Buco- 

lics by W. Rusbton, M J^., and on the Georgics by H. Young, is. 6d. 

5. Virgilil Maronis JEneis. With Notes, Critical and Explanatory, 

by H. Young. New Edition, revised and improved With copious Addi- 
tional Notes by Rev. T. H. L. Lrary, D.C.L., formerly Scholar ox Brasenoso 
College, Oxtord. 3s. 

5* -^ ^»rt I. Books i.— vi., is. 6d. 

5** Part 2. Books vii.— xii., 2S. 

6. Horace; Odes, Epode, and Carmen Saeculare. Notes by H. 

Young, is. 6d. 

7. Horace ; Satires, Epistles, and Ars Poetica. Notes by W. Brown- 

rigg Smith, M.A., F.R.G.S. is. 6d. 

8. Sallustli Crispi Catalina et Bellum Jugurthinum. Notes, Critical 

and Explanatory, by W. M. Donnb, B,A., Trin. Coll., Cam. is. 6d. 

9. Terentii Andria et Heautontimorumenos. With Notes^ Critical 

and Explanatory, by the Rev. Jambs Davibs, M.A. is. 6d. 

10. Terentii Adelphi, Hecyra, Fhormio. Edited, with Notes, Critical 

and Explanatory, by the Rev. Jambs Davibs, M.A. ss. 

1 1. Terentii Eunuchus, Comoedia. Notes, by Rev. J. Davibs, M.A. 

IS. 6d. 

12. Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an 

Introduction, Analysis, and Notes, Explanatory and Critical, by the Rev 
Jambs Davibs, M.A. is. 6d. 

13. Ciceronis Orationes in CalUinam, Verrem, et pro Archia. 

'With Introduction, Analysis, and Notes, Explanatory and Critical, by Rev. 
T. H. L. Lbary, D.CL. lonnerly Scholar oi Brasenose College, Oxford. 
IS. 6d. 

14. Ciceronis Cato Major, Lselius, Bmtus, sive de Senectute, de Ami- 

citia, de Claris Oratoribus Dialogi. With Notes by W. Brownrigo Smith, 
M.A., F.R.G.S. IS. 

16. Livy : History of Rome. Notes by H. Young and W. B. Smith, 

MJ^. Part I. Books t., ii., zs. 6d. 
i6*. — — Part «. Boobs iii., iv., v., is. 6d. 
17. ^— — Part 3. Books xxi., xxii., is. 6d. 

19. Latin Verse Selections, from Catullus, Tibnllas, Fropeitins, 

and Ovid. Notes by W. B. Donnb, MJl., Trinity College, Cambridge, ss. 

2a Latin Prose Selections, from Yarro, Columella, Vitruvius, 

Seneca, Uuintilian, Florus, Velleius Patercnlos, Valerins Maximiu Sueto- 
nius, Apuleiuj, &c. Notes by W. B. Donnb, Mw^. m, 

SI. Juvenalis Satirse. With Prolegomena and Notes by X. H. S. 
£sc0TT, BJ^., Lecturer on Logic at King's College, London, m. 
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GREEK. 

14. Greek Gramxnari in accordance with the Principles and Philo 

logical Researches of the most emincDt Scholars of oar own day. By Hans 
Clauok Hamilton, is. 6d. 

15,17. Greek Lexicon. Containing all the Words in General Use, with 
their SipiiBcationa, Inflections, and Dcnbt6il Qnaotities. By Hbnkv R. 
Hamilton. Vol. x. GreelC-Engltiii, ss. 6d«; Vol. %. English-Greek, as. Or 
the Two Vols, in One, 4s. 6d. : cloth boards. 5s. 

14,15. Greek Lexicon (as above). Complete, with the Grammar, in 

17. One Volf cloth boards, 6s. 
GHEEK CLASSICS. With Explanatory Notes in English. 
I. Greek IDelectus. Containing Extracts from Classical Authors, 
with Genealogical Vocabularies and Explanatory Notes, by H. Young. New 
Edition, wiUi an improved and enlarged Supplementary Vocabulary, by John 
Hutchison, MJ\.., of the High School, Glasgow, is. 6d. 
1,3. Xenophon's Anabasis; or. The Retreat of the Ten Thousand. 

Notes and a Geographical Register, by H. Young. Part x. Books i. to iii., 
IS. Part 2. Books iv. to vii., is. .«, ^ ^ ,, . , . , 

4. Lucian's Select Dialogues. The Text carefullv revised, wxtk 

Grammatical and Explanatory Notes, by H. Young, is. 6d. 
5-12. Homer, The Works of. According to the Text of Babumlsin. 

With Notes, Critical and Explanatory, drawn from the best and latest 
Authorities, with Preliminary Observations and Appendices, by T. H. L. 

Lkary, M.A., D.C.L. ^, ^ ^ «._.... ... ,. 

The Iliad : Part i. Books i. to vi., xs.6d. Part 3. Books xiii. to xviii., is. 6d. 
Part s. Books vii. to xii., is. 6d. Part 4. Books xix. to xxiv., is. 6d. 
Thb Odyssey: Parti. Books i. to vi.. is. 6d Part 3. Books xiii. to xviii., is. 6d. 
Part 2. Booksvii.toxii., is.6d. Part 4. Books xix. to xxiv., and 

Hymns, 2s. 
13. Plato's Dialogues : The Apology of Socrates, the Crito, and 
the Phasdo. From the Text o£ C. F. Hermann. Edited with Notes. Critical 
and Explanatory, by the Rev. James Davies, M.A. ss. 
14.17. Herodotus, The History of, chiefly after the Text of Gaisford. 
With Preliminary Observations and Appendices, and Notes, Critical and 
Explanatory, by T. H. L. Lkary, M.A., D.C.L. 

Parti. Books i., ii. (The Clio and Euterpe), 2S. 
Part*. Books iii., iv. (The Thalia and Melpomene), as. 
Part 3. Books v. -vii. (The Terpsichore, Erato, and Polymnui), M. 
Part 4. Books viii., ix. (The Urania and Calliope) and Index, i«. 6d. 
18. Sophocles s OEdipus Tyrannus. Notes by H. Young, is. 
20. Sophocles: Antigone. From the Text of Dindorf. Notes, 

Critical and Explanatory, by the Rev. John MiLNBF,B.A. m. . „ _ 

2^ Euripides : Hecuba and Medea. Chiefly from the Text of Dm- 
DORF. With Notes, Critical and Explanatory, by W. Brownrigg Smith, 

26. Euripides: Alcesti's. Chiefly from the Text of Dindorf. Witk 

Notes, Critical and Explanatory, by John Milner, B.A. is.6d. 
^o .^schvlus : Prometheus Vinctus : The Prometheus Bound. From 
* the Text of Dindorf. Edited, with English Notes, Critical and Explanatory, 

by the Rev. Jambs Davies, MA. is. _, „ . . ^, , 

t2 .^Ischvlus : Septem Contra Thebes : The Seven against Thebes. 
^ From the Text of Dindorf. Edited, with English Notes, Critical and Ex- 

planatory, by the Rev. James Davies, MA. is. ^, - ^ - ^ „ 

dO. Aristophanes : Achamians. Chiefly from the Text of C. H. 

^ Weiss. With Notes, by C.S.T.TowNSHEND, MA. IS. 6d. 

41. Thucydides: History of the Peloponnesian War. Notes by H. 

Young. Book x. is. 6d. -kti. j-t^- 

42. Xenophon's Panegyric on Agesilaus. Notes and Intro- 

ductionbyLL. F. W. jBWirr. is. 6d. . 

43. Demosthenes. The Oration on the Crown and the FhihppKS. 
With English Notes. By Rev. T. H. L. Lbart, D.C.L., formerly Scholar d 
Brasenose Col lege, Oxford, is. 6d. 
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CIVIL ENGINEERING, SURVEYING, etc. 



OTfie Water Supply of Cities and Towns. 

A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
OF CITIES AND TOWNS. By William Humber, A-M. Inst. C.E., and 
M. Inst. M.E., Author of " Cast and Wrought Iron Bridge Construction," 
&c., &c. Illustrated with 50 Double Plates, z Single Plate, Coloured 
Frontispiece, and upwards of 250 Woodcuts, and containing 400 pages of 
Text. Imp. 4to, 3^6 6s. elegantly and substantially half-bound in morocco. 

List of Contents. 



I. Historical Sketch of some of the means 
that have been adopted for the Supply of Water 
to Cities and Towns. — II. Water and the Fo- 
reign Matter usually associated with it.— III. 
Rainfall and Evaporation. — IV. Springfs and 
the water-bearing formations of various dis- 
tricts. — V. Measurement and Estimation of tlie 
flow of Water— VI. On the Selection of the 
Source of Supply.— VII. Wells.— VIII. Reser 

;. — IX. The Purification of 



VOITS.' 

Pumps. — XL 



Water.-X. 
Pumpiag Machinery. — XII. 



Conduits.— XIII. Distribution of Water.— XIV. 
Meters, Service Pipes, and House Fittings.— 

XV. The Law and Economy of Water Worlcs. 

XVI. Constant and Intermittent Supply.— 

XVII. Description of Plates. — Appendices, 

S'vine Tables of Rates of Supply, Velocities, 
c &C., together with Specifications of several 
Works illustrated, among which will be found 
Aberdeen, Bideford, Canterbory, Dundee 
Halifax, Lambeth, Rotherham, Dublin, and 
others. 



" The most systematic and valuable work upon water supply hitherto produced in English, or 
in any other language. . . . Mr. Humber s work is characterised almost throughout by an 
exhaustiveness much more distinctive of French and German than of English technioU treatises. 
— Engineer. 

" We can congratulate Mr. Humber on having been able to give so large an amount of infor- 
mation on a sub wet so important as the water supply of cities and towns. The plates, fifty in 
number, are mostly drawings of executed works, and alone would have commanded the attention 
of every engineer whose practice may lie in this branch of the profession."— ^M»/</rr. 

Cast and Wrought Irmi Bridge Construction, 

A COMPLETE AND PRACTICAL TREATISE ON CAST 
AND WROUGHT IRON BRIDGE CONSTRUCTION, including Iron 
Foundations. In Three Parts — Theoretical, Practical, and Descriptive. By 
William Humber, A-M. Inst. C.E., and M. Inst. M.E. Third Edition, Re- 
vised and much improved, with 115 Double Plates (so of which now first 
appear in this edition), and numerous Additions to the Text. In Two Vols., 
imp. 4to, £6 165. 6d. half-bound in morocco. 

"A very valuable contribution to the standard literature of civil engineering. In addition to 
elevations, plans and sections, large scale details are given, which very much enhance the instruc- 
tive worth of these iUustrations. No engineer u-oula willingly be without so valuable a fund ef 
information.'^ •'•Civii Mftgitteey and Architect's yournal. 

" Mr. Humber's stately volumes, lately issued— in which the \BPSt important bridges erected 
during the last five years, under the direction of the late Mr. Brunei, Sir W. Cubitt, Mr. Hawk- 
sliaw, Mr. Page, nr. Fowler, Mr. Hemans, and others among our most eminent engineers, are 
drawn and specified in great dtta\i."'-£n£iueer. 
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H UMBER'S GREAT WORK OH MODERN ENQINEERING. 

Complete lo Four Volumes, imperial 4to, price £xa X2s., faalfmorocco, each 

Volome sola separately as foUows :~ 

A RECORD OF THE PROGRESS OF MODERN ENGINEER- 
ING. First Series. Comprising Civil, Mechanical, Marine, Hvdraulic, 
Railway, Bridge, and other Engineering Works, &c. By Wiixiam Humber, 
A-M. Inst. C.E., &c. Imp. 4to, with 36 Double Plates, drawn to a large scale, 
Photographic Portrait of John Hawkshaw. C.E., F.R.S., &c., and copious 
descriptive Letterpress, Speeiiications, &c., £3 3s. half-morocco. 

List 0/ the Plates and Diagrams. 

Thames, West London Extension Railway (5 



¥lates); Armoar Plates: Suspension Bridge, 
hames (4 plates); The Allen Engine; Sus* 
pension Bridge, Avon (3 plates) ; Underground 
Railway (3 putes). 



Victoria Station and Roof. L. B. & S. C. R. 
8 plates) ; Southport Pier (• plates) ; Victoria 
Station and RootTU C. St D. and G. W. R. {6 
plates); Roof of Cremome Music Hall ; Bridge 
over G. N. Railway ; Roof of Station. Dutch 
Rhenish Rail (3 plates); Bridge over the 

" Handsomely lithographed and printed. It will find &Tmir with many who desire to preserve 
in a pennanent form copies of the plans and specifications prepared for the guidance of the con- 
tractors for many important engineering wotks. —Bngitteer. 

NUMBER'S RECORD OF MODERN ENGINEERING. Second 
Series. Imp. 4to, with 36 Double Plates, Photographic Portrait of Robert 
Stephenson, C.E., .M.P., F.R.S., &c., and copious descriptive Letterpress, 
Specifications, &c., £3 3s. half-morocco. 

List 0/ the Plates and Diagrams. 



Birkenhead Docks, Low Water Basin (15 

ation Roof, C. C. 
aQway (3 plates) ; Digswell Viaduct, Great 



plates); Charing Cross Station Roof, C. C. 
RaQway (3 plates); Digswell Viaduct, Great 
Northern Railway ; Robbery Wood Viaduct, 



Great Northern Railway; Iron Pennanent 
Way; Clydach Viaduct, Merthyr, Tredegar, 



ernvenny Railway; Ebbw Viaduct, 
Merthsrr, Jrred^^ar, and Ahei^venny Rail- 



and Abei 

Merthyr, Tredegar, 

way ; CoDc^ Wood Viaduct tlcmiw^ Rail 
wav ; Dubbn Winter Palace Roof (3 plates) ; 
Bridge over the Thames, L. C. & D. RaDway 
(6 plates) ; Albert Harbour, Greenock (4 plates). 
" Mr. Humber has done the profession good and true service, by the fine collection of examples 
he has here brought before tlie profession and the public."— Practical Mechanics youmtU, 

NUMBER'S RECORD OF MODERN ENGINEERING. Third 
Series. Imp. ^to, with 40 Double Plates, Photographic Portrait of J. R. 
M'Clean, Esq., late Pres. Inst. C.E., and copious descriptive Letterpress, 
Specifications, &c., £3 35. half-morocco. 

List of the Plates and Diagrams. 



Sewer, Reservoir and Outlet (4 olates) ; Outfall 
Sewer, Filth Hoist; Sections or Sewers (North 
and South Sides). 

Thames Embankment.— Section of River 
Wall \ Steamboat Pier, Westminster J[2 plates) ; 
Landmg Stairs between_ Charing Cross and 

Jlat 



Waterloo Bridges ; York Gate (3 plates) ; Over- 
flow and Outlet at Savoy Street Sewer (3 plates) : 
Steamboat Pier, Waterioo Bridge (3 plates) : 
Junction of Sewers, Plans and Sections : 
Gullies, Flans and Sections; Rolling Stock; 
Granite and Iron Forts. 



MAIN Drainage, Metropolis.— A'or** 

5^U(r.— Map showing Interception of Sewers ; 
Middle Level Sewer (3 plates) ; Outfall Sewer, 
Bridge over River Lea (3 plates) ; Outfall Sewer, 
Bridge over Marsh Lane, North Woolwich 
Railway, and Bow and Barking RaQway Junc- 
tion; Outfall Sewer, Bridge over Bow and 
Barking Railway (3 plates); Outfall Sewer, 
Bridge over East London Waterworks' Feeder 
{•» plates) ; Outfall Sewer, Reservoir (a plates) ; 
Outfall Sewer, Tumbling Bay and Outlet ; Out- 
fall Sewer, Penstocks. South SieU.—OMtbXL 
Sewer, Bermondscy Branch (3 plates) ; Outfall 

" The drawings have a constantly increasing value, and whoever desires to possess dear repre- 
sentations of the two great works carried out by our Metropolitan Board wil obtain Mr. Humber's 
volume."— ^«^««r. 

HUMBER'S RECORD OF MODERN ENGINEERING. Fourth 
Series. Imp. 4to, with 36 Double Plates, Photographic Portrait of John 
Fowler, Esq., late Pres. Inst. C.E., and copious descriptive Letterpress, 
Specifications, &c., £3 3s. half-moxocco. 

List of the Plates and Diagrams. 



Abbey Mills Pumping Station, Main Drain- 
age. Metropolis (4 plates) ; Barrow Docks k 
plates) ; Manquis Viaduct, Santiago and Val- 
paraiso Railway (3 plates) : Adam's Locomo- 
tive, St. Helen's Canal Railway (s plates) ; 
Cannon Street Station Roof, Channg Cross 
Railway (3 plates) ; Road Bridge over the River 
Moka (3 plates); Telegraphic Apparatus for 



Mesopotamia; Viaauct over the River Wye, 
Midland Railway (3 plates) ; St. Germans Via- 
duct, Cornwall Kaflway (3 plates); Wrought- 
Iron Cylinder for Diving Bell ; Mtllwall Docks 
(6 plates); Milroy's Patent Excavator; Metro- 
politan District Railway (6 plates) ; Harbours 
Ports, and Breakwaters (3 plates). 

., "We gladly welcome another year's issue of this valuable publication from the able pen of 
Mr. Humber. The accuracy and general excellence of this work are well known, whOe its bseful- 
ne«s m givmg l he measurements and details of some of the latest examples of engineerW "Is 
earned out by the most emment men m the profession, cannot be too highly prired."^nJ5«« 



Civil ENGiNEEnWG, surveying, eU, 



Tr if/on oniet rival Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, /or the Formation of Geographical and 
Topographical Maps and Plans, Military Reconnaissance, LevelTingt &c., with 
Useful Problems, Formulae, and Tables. By Lieut.-General Fromk, R.E. 
Fourth Edition, Revised and partly Re-written by Captain Charles 
Warren, R.E. With zg Plates and 1x5 Woodcuts, royal 8vo, 16s. cloth. 



CoMfents.—Cha.p. I. General Outline of the 
System of carryine on a Trigonometrical Sur- 
v^. — Chap. II. Measurements of a Base Line. 
—Chap. III. Triangulation.— Chap. IV. Interior 
- rillins-in of a Survey, either entirely or partially 
by Measurement. — Chap. V. LeveDing^ and 
Contouring. — Chap. VI. Levellinf^ by Baro- 
meter ana Thennometric Hypsometer.— Chap. 



VII. Plottiniif. Pennln|r-in, Copying;, and Hn* 

Saving Typoeraphical Plans. — Cnap. VIII. 
odelfing. — IX. Military Reconnaissance, an<l 
Hints on Sketching Ground. Colonial Survey- 
ing'.— Chap. XI. Geodesical Operations con- 
nected with a Trigfonometrical Survey.— Chap. 
XII. Practical Astronomy.— Problems, Tables, 



" The simple &ct that a fourth edition has been called for is the best testimony to its merits. 
No words of praise from us can strenethen the position so well and so steadily maintained by this 
work. Captain Warren has revised the entire work, and made such additions as were necessary to 
brings every portion of the contents up to. the present date."— Broati ytrrotu. 

Oblique Bridges. 

A PRACTICAL AND THEORETICAL ESS A Y ON OBLIQUE 
BRIDGES. With 13 large Plates. By the late George Watson Buck, 
M.I.C.E. Third Edition, revised by his Son, J. H. Watson Buck, M.I.C.E. ; 
and with the addition of Description to Diagrams for Facilitating the Con- 
struction of Oblique Bridges, by W. H. Harlow, M.I.C.E. Royal 8vo, las. 
cloth. 

" The standard text-book for all engineers regarding skew arches is Mr. Buck's treatise, and it 
would be impossible to consiilt a hener.—En^neer. 

" Mr. Buck's treatise is recognised as a standard text-book, and his treatment has divested the 
Mibject of many of the intricacies supposed to belong to it. As a guide to the engineer and archi- 
tect, on a confessedly difficult subject, Mr. Buck's work is unsurpassed."— ^Mi/i/i;<ir News, 

Bridge Construction in Masonry ^ Timber and Iron. 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 
TION OF MA SONR Y, TIMBER, AND IRON. Consistine of 46 Plates from 
the Contract Drawings or Admeasurement of select Works. By W. D. 
Haskoll, C.E. Second Edition, with the addition of 554 Estimates, and the 
Practice of Setting out Works. Illustrated with 6 pages of Diagrams. Imp. 
4to, £2 125. 6d. half-morocco. 

"A work of the present nature by a man of Mr. HaskoU's experience must prove invaluable. 
The tables of estimates will considerably enhance its value."— Jiftgitieeri^g'. 

Earthwork. 

EARTHWORK TABLES, Showing the Contents in Cubic 
Yards of Embankments, Cuttings, &c., of Heights or Depths up to an average 
of 80 feet. By Joseph Broadbent, C.E., and Francis Campin, C.E. Crown 
8vo, 55. cloth. 

" The way in which accuracy is attained, by a simple division of each cross section into three 
elements, two in which are constant and one variable, is Ingenious,"— ^//tenaum. 

Barlow's Strength of Materials, enlarged. 

A TREATISE ON THE STRENGTH OF MATERIALS; 
with Rules for Application in Architecture, the Construction of Suspension 
Bridges, Railways, &c. By Peter Barlow, F.R.S. A New Edition, revised 
by his Sons, P. W. Barlow, F.R.S., and W. H. Barlow, F.R.S. ; to which 
are added. Experiments by Hodgkinson, Fairbairn, and Kirkaldy ; and 
Formulae tor Calculating Girders, &c. Arranged and Edited by W. Humbbr, 
A-M. Inst. C.E. Demy 8vo, 400 pp., with 19 large Plates and numerous 
Woodcuts, x8s. cloth. 

" Valuable alike to the student, tyro, and the experienced practitioner, it will always rank in 
future as it has hitherto done, as the standard treatise on that particular sixhjecX."— Engineer. 
" A book which no engineer of any kind can afford to be without."— Co//tV^ Guardian, 
•• There is no greater authority than Barlow."— Bu</ti»Mg' News. 

* The book is undoubtedly worthy of the highest commendation, and of an honourable place 
in the library of every engineer."— ^/wtVfg y<mmai. 

" ... As a scientific work of the first class, it deserves a foremost place on the bookshelves 
of every civil engineer and practical vnechaaic."—£njr/uh Mechanic. 
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Survey Bractiee, 

AID TO SURVEY PRACTICE, for Reference in Surveying, Level- 
ling, Setting'OUt and in Route Surveys of Travellers by Land and Sea. With 
Tablet, Illustrations, and Records. By Lowis D'A. Jackson, A.M.I.C.E., 
Author of ** Hydraulic Manual," " Modem Metrology/' &c. Large crown 8vo, 
isi.6</. cloth. 

" Mr. Jackson has prodoced a valuable vtuU-mtcufn for the surveyor. We can recommend 
thik book as conta^iafl^ an admiiable supplement to the teadung of the accomplished surveyor."— 

' We cannot recommend to the student who knows something of the mathematical principles 



of the subject a better course than to fortify his practice in the field under a competent surveyor 
with a study of Mr. Jackson's useful mKoxa\."—BHildiMf AVkv. 

** The author brinp to his work a fortunate union of theory and practical experience which, 
aided by a clear and lucid style cS writini;, renders the book a very uselul oDit"—Buil€l<r. 

LeveUttig. 

A TREATISE ON THE PRINCIPLES AND PRACTICE OF 
LEVELLING, Showing its Application Co purposes of Railway and Civil 
Engineering, in the Construction of Roads: with Mr.TBLFORD*s Rules for the 
same. By Fredbiuck W. Simms, F.G.S.. M. Inst. C.E. Seventh Edition, with 
the addition of LAw's Practical Examples for Setting-out Railway Curves, and 
Trautwink's Field Practice of Laying-out Circular Curves, with 7 Plates 
and numerous Woodcuts, 8vo, Bs, 6d, cloth. %* Trautwine on Curves, 
separate, 5s. 

** The text-book on levelling in most of our ei^ineerin^ schools and coH^^s." — EngtMeer. 
" The publishers have rendered a substantial service to the profession, especially to the younger 
members, by biinging out the present edition of Mr. Siuims' useful yroTk.."—BMgiti*ering; 

Ttmnelling. 

PRA CTICAL TUNNELLING. Explaining in detail the Setting, 
out of the works, Shaft-sinking and Headiiig-driving, Ranging the Lines and 
Levelling underground, Sub-Excavating, Timbering, and the Construction 
of the Brickwork of Tunnels, with the amount of Labour required for, and the 
Cost of, the various portions of the work. By Frederick W. Simms, F.G.S., 
M. Inst. C.E. Third Edition, Revised and Extended by D. Kinnear Cl.ark, 
M. Inst. C.E. Imp. 8vo, with 21 Folding Plates and numerous Wood Engrav- 
^Sh 30s. cloth. 

"The estimation in which Mr. Simms' book on tnnnellinsr has been hdd for over thirty year> 
cannot be more truly expressed than in the words of the late Professor Rankine : — * Tne be»t 
source of information on the subject of tunnels is Mr. F. W. Simms* work on Practical Tunnelling.' " 
~.4rcAilect. 

" It has been regarded from the first as a text*book of the subject. .... Mr. Clark ha^ 
added immensely to the value of the book." — Engineer. 

" The additional chapters by Mr. Clark, containing as they do numerous examples of modem 
practice, bring the book well up to AaJx,''~-EngiHeertnff. 

Statics, Graphic and Analytic. 

GRAPHIC AND ANALYTIC STATICS Jn Theory and Compari- 
son: Their Practical Application to the Treatment of Stresses in Roofs, Solid 
Girders, Lattice, Bowstring and Suspension Bridges, Braced Iron Arches and 
Piers, and other Frameworks. To which is added a Chapter on Wind Pres- 
sures. By R. Hudson Graham, C.E. With numerous Examples, many taken 
from existing Structures. 8vo, z6s. cloth. 

'* Mr. Graham's book will find a place wherever graphic and analytic statics are used or studied. 
Engineer, 



" This exhaustive treatise is admirably adapted for the architect and engineer, and will tend 
to wean the profession from a tedious and laboured mode of calculation. To prove ^e accuracy of 
the graphical demonstrations, the author compares them with the analytic formulae given by Ran 



kine."— ^Mt/iAM^ News. 

" The work is excellent from a practical point of view, and has evidently been prepared tt-ith 
much care. The directions for working are ample, and are illustrated by an abundance of well- 
selected examples. It is an excellent text-book for the practical draughtsman." — Athtn^um. 

Strains, FormiiUB and JHagramsfor Calcnlatiovi of. 

A HANDY BOOK FOR THE CALCULATION OF STRAINS 
JN GIRDERS AND SIMILAR STRUCTURES^ AND THEIR STRENGTH. 
Consisting of Formulae and Corresponding Diagrams, with numerous details 
fSr .^r*S'iP** Application, &c. By William H umber, A-M. Inst. C.E &c 
Third Edition. Crown 8vo, nearly 100 Woodcuts and 3 Plates, 7s. 6d. cfoth * 
" The formulae are neatly expressed, and the diagrams good."— W/Ae««r«»f 
liskMecht^S^^ commend this really hmndy book to our engineer and architect readers. "-£«^ 
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Mydraulic Tables. 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULAE 
for finding the Discharge of Water from Orifices, Notches, Weirs, Pipes, and 
Rivers, With New Formulas, Tables and General Information on Kiunfall. 
Catchment-Basins, Drainage, Sewerage^ Water Supply for Towns and Mill 
Power. By John Neville, Civil Engineer, M.R.I.A. Third Edition, care- 
fully revised, with considerable Additions. Numerous Illustrations. Crown 
8vo, 145. cloth. 

" Alike Taluable to students and engineers In practice ; its study will prevent the annoyance of 
aTOtdable failures, and assist them to select the readiest means of successfully carrying out any 
given work connected with hydraulic enginetnng. "— M{uin£- y^umal. 

" It is, of all Enrlish books on the subject, the one nearest to completion. . . . From the 
good arrangement M the matter, the clear explanations, and abundance of formulae, the careftilly 
calculated tables, and. above all, the thorough acquaintance with both theory and construction, 
which is displayed from first to last, the book will be found to be an acquisition.^'— ^rvAi^^tfcf. 

River Engineering. 

RIVER BARS : The Causes of their Formation, and their Treatment 

by "Induced Tidal Scour." With a Description of the Successful Reduction 

by this Method of the Bar at Dublin. By I. J. Mann, Assist. Eng. to the 

Dublin Port and Docks Board. Royal 8vo, ys. 6d. cloth. 

"We recommend all interested in harbour works— and, indeed, those concerned in the improve- 
ment of rivers generally— to read Mr. Mann's Interesting work on the treatment of river bars."— • 

" The author's discussion on wave*action, currents, and scour is intellis^nt and interesting. . . 
a most valuable contribution to the history of this branch of cng^ntermg."—£ngifuerin£r and 
Mining yournal. 

HydratUics. 

HYDRA ULIC MANUAL, Consisting of Working Tables and 
Explanatory Text. Intended as a Guide in Hydraulic Calculations and Field 
Operations. By Lewis D'A. Jackson. Fourth Edition, Rewritten and En- 
larged. X^rge crown 8vo, x6s. cloth. 

" The author has had a wide experience in hydraulic engineering, both in South America and 
in India, and has been a careful observer of the facts which nave come under his notice, as weU as 
a painstaking collector and critic of the results of the experiments of others ; and from the great 
mass of material at his conunand he has constructed a manual which may be accepted as a trust* 
worthy guide to this branch of the engineer's profession. We can heartily reconunend this 
volume to all who deshre to be acquainted with the latest development of this important subject"— 
JiH£iHeerAt£'. 

" The most useful feature of this work is its freedom from what is superannuated, and its 
thorough adoption of recent experiments ; the text is, in fact, in great part a short account of the 
^reat modem experiments."— yvaA<»». 

Tramways and their Working. 

TRAMWAYS : THEIR CONSTRUCTION AND WORKING, 
Embracing a Comprehensive History of the System ; with an exhaustive 
Analysis of the various Modes of Traction, including Horse-Power, Steam, 
Heated Water, and Compressed Air ; a Description of the Varieties of Rolling 
Stock: and ample Details of Cost and Working Expenses: the Progress 
recently made in Tramway Construction, &c. &c. By D. Kimnear Clark, 
M. Inst. C.E. With over 200 Wood Engravings, and 13 Folding Plates. Two 
Vols., large crown 8vo, 30s. cloth. 
" All Interested in tramways must refer to it,as aU railway engineers have turned to the author's 

work • Railway Machinery.'"— ^#V*»«'"« 

" An exhaustive and pracrical work on tramways, in which the history of this kind of locomo- 

tion, and a description and cost of the various modes of laying tramways, are to be found."— 

BHtlding News. 

" The best form of nils, the best mode of construction, and the best mechanical appliances 

.ire so fairly indicated in the work under review, that any engineer abeutto construct a tramway 

t^ ill be enabled at once to obtain the practical information which will be of most service te him."— 

Athetututn. 

Oblique Arches, 

A PRACTICAL TREATISE ON THE CONSTRUCTION OF 
OBLIQUE ARCHES. By John Hart. Third Edition, with Plates. Im- 
X>erial ovo, 8s. cloth. 

Strength of Girders. 

GRAPHIC TABLE FOR FACILITATING THE COM PUT A ^ 
TION OF THE WEIGHTS OF WROUGHT IRON AND STEEL 
GIRDERS, &c., for Parliamentary and other Estimates. By J. H. Watson 
Buck, M. Inst. C.E, On a Sheet, v,6d. 
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Tobies far Setting^aut Curves* 

TABLES OP TANGENTIAL ANGLES AND MULTIPLES 
forSeUing'Out Curves from $ to aoo Radius. Bv Albxamder Bxazbx.ey, 
M . Inst C.B. Third Edition. Printed on 48 Cards, and sold in a cloth box, 
waistcoat-pocket size, 3s. 6d. 

" Each Uble is printed on a nuUl caxd, which, beiaK pbced on ttie tbeodoEte, leav«s the hands 
free to tnuilpalate Um instnunent^-DOsmaU advantafe as regards therapidity of work."— f #vt'»<vr 

" Very bandy ; a nan may know that all his day's work must fall on two of these card^ which 
he puts Into his own card-case, and leaves the rest behind."— ^M<«Mri<m. 

Engineering Fieldwork. 

THE PRACTICE OF ENGINEERING FIELD WORK, applied 
to Land and Hydraulic, Hydrographic, and Submarine Survey ingand Levelling. 
Second Edition, Revised, with considerable Additions, and a Supplement on 
Waterworks, Sewers, Sewage, and Irrigation. By W. Davis Haskoll, C.E. 
Numerous Folding Plates. In One Volume, demy 8vo, £1 55. cloth. 

Large Tunnel Shafts, 

THE CONSTRUCTION OF LARGE TUNNEL SHAFTS : A 
Practical and Theoretical Essay. By J. H. Watson Buck, M. Inst C.E., 
Resident Engineer, London and North- Western Railway. Illustrated with 
Folding Plates, royal 8vo, 12s. cloth. 

" Many of the methods pven are of extreme practical value to the mason ; and the observations 
on the form of arch, the rules for ordering the stone, and the construction of the templates will be 
fuund of considerable use. We commend the book to the engineering profession." — BuMin^ 
News. 

" Will be regarded by civil engineers as of the utmost value, and calculated to save much time 
nd obviate many mistakes."— Co//*?^ Guardian. 

Field'Book for Engineers, 

THE ENGINEER'S, MINING SURVEYOR'S, AND CON- 
TRA CTOR *S FIELD-BOOK. Consisting of a Series of Tables, with Rules, 
Explanations of Systems, and use of Theodolite for Traverse Surveyine and 
Plotting the Work with minute accuracy by means of Straight Edge and Set 
Square only ; Levelling with the Theodolite, Casting-out and Redncing 
Levels to Datum, and Plotting Sections in the ordinary manner ; settine-ont 
Curves with the Theodolite by Tangential Angles and Multiples, wifli Kight 
and Left-hand Readings of the Instrument: Setting-out Curves without 
Theodolite, on the System of Tangential Angles by sets of Tangents and Ofl- 
sets : and Earthwork Tables to 80 feet deejp, calculated for every 6 inches in 
depth. By W. Davis Haskoll, C.E. With numerous Woodcuts. Fourth 
Edition, Enlarged. Crown 8vo, 12s. cloth. 

"The book is very handy, and the author might have added that the separate tables of sines 
and tangents to every minute will make it useful for many other purposes, the genuine traverse 
tables existing all the same." — Athtnaum. 

"Every person engaged in engineering field operations will estimate the importance of such a 
work and tne amount of valuable time which will be saved by reference to a set of reliable table:» 
prepared with the accuracy and fulness of those given in this volume."— ^ai/wa^ News. 

Earthwork^ Measurement and CalctUation o/. 

A MANUAL ON EARTHWORK. By Alex. J. S. Graham, 
C.E. With numerous Diagrams. zSmo, as. 6d. cloth. 

" A great amount of practical information, very admirably arranged, and available for rout^h 
estimates, as well as for the more exact calculations required in the engineer's and contractor's 
offices. "-^Artixatt. 

Strains, 

THE STRAINS ON STRUCTURES OF IRONWORK; with 
Practical Remarks on Iron Construction. By F. W. Sheilds, M. Inst. C E, 
Second Edition, with s Plates. Royal Svo, $s. cloth. 
"The student cannot find a better little book on this subject."— /j'w^iV/^^r. 

Strength of Cast Iron, etc, 

A PRACTICAL ESSAY ON THE STRENGTH OF CA^iT 
IRON AND OTHER METALS. By Thomas TREDr or n rw ^"^1 
Edition, including Hodckinson's ExperiLnurRtseIrTer''8'!^o?',«, cYilt 



MECHANICS &» MECHANICAL ENGINEERING. 7 

MECHANICS ft MECHANICAL ENOINEERINO. 
Mechanic's Wcrkshop Companion. 

THE OPERATIVE MECHANICS WORKSHOP COM- 
PANION, AND SCIENTIFIC GENTLEMAN'S PRACTICAL ASSIST- 
ANT, Comprising a great variety of the most useful Rules in Meclianical 
Science: with numerous Tables of Practical Data and Calculated Results. 
By W. Templbton, Author of "The Engineer's Practical Assistant." Thir- 
teenth Edition. With Tables for Operative Smiths, Millwrights, Bns^neers, 
&c., and Useful and Practical Rules in Hydraulics and Hydrodynamics, a 
variety of Experimental Results, and an extensive Table of Powers and 
Roots. II Plates. i2mo, 55. bound. 

" As a text'book of reference, in which mechanical and commerctal demands are Judiciously 
met, ' Templeton's Companion ' stands unrivalled."— J/M:A<iMfVf Mae^asine. 

"It has met with great success in the engineerings workshop, as we can testify ; and there are 
a great many men who, in a great measure, owe their rise in Hfe to this little hoo\i."—Builiiimi^ 
Nrrvs. 

Engineer's and Machinist's Assistant, 

THE ENGINEER'S, MILLWRIGHT'S, and MACHINIST'S 
PRACTICAL ASSISTANT. Comprising a collection of Useful Tables, 
Rules and Data. Compiled and Arranged, with Original Matter, by William 
Tbmpleton. Seventh Edition. Carefully revised, with Additions. i8mo, 
25. 6d. cloth. IJtfst published. 

"With the utmost confidence we commend this book to the attention of our readrrs."— 
A/rchant'c's Afagazine. 

"A more suitable pre<>ent to an apprentice to any of the njedianical trades could not possibly 
be made."'— £t*i/din£- A'nvs. 

Mechanics, 

THE HANDBOOK OF MECHANICS, By Dionysius Lardner, 
D.C.L., formerly Professor of Natural Philosophy and Astronomy in Uni> 
versity College, London. New Edition, Edited and considerably Enlarged 
by Benjamin Loewy, F.R.A.S., &c. 378 Illustrations, post 8vo, 6s. cloth. 
"The explanations throughout are studiously popular, and care has been taken to show tha 

application ot the various branches of physics to the industrial arts, and to the practical business of 

life."— .l/i«t«jf journal. 

Taming, 

LATHE-WORK : A Practical Treatise on the Tools, Appliances, 
and Processes employed in the Art'bf^,tMming. By Paul N. Hasluck. 
Second Edition, thoroughly Revi^f'with a New Chapter on the Screw- 
cutting Lathe. Crown Svo, ss. cloth.- 

" Written by a man who knows, not only how work ought to lie done, but who also knows how 
to do it. and how to convey his knowledge to others. To aU turners this book would be valuable."— 

' We can safely reconunend the work to young engineers. To the amateur it will simply be 
ii. valuable. To the student it will convey a great deal of usefol information."— fw^iM/^r. 

" A compact, succinct, and handy guide to lathe-work did not exist in our language until Mr. 
Ilasluck, t>y the publication of this treatise, gave the tatner ^ trot vade-MecM»i,"— JioMse Dfct^ra far. 

Mettil Taming, 

THE METAL TURNER'S HANDBOOK, By Paul N. 
Hasluck. With over 100 Cuts. Crown 8vo, is. cloth. 

Iron and Steel, 

" IRON AND STEEL " : A Work for the Forge, Foundry, Factory, 
and Office. Containing ready, useful, and trustworthy Information for Iron- 




- - folding Scales of "Foreign 

English Foot," and " Fixed Scales of Squares, Cubes, and Roots, Areas, 
Decimal Equivalents, &c." Oblong samo, leather, elastic band, 6s. 
For comprehensiveness the lx>ok has not its equal."— /row. 

One of the best of the pocket books, and a useful compsuion \a other branches of work th^ 
Iron ^aiX steel. —En^^iish Mechanic, 
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Stone-working Machinery, 

STONE-WORKING MACHINERY, and m Rapid »nd Ecenomi- 
i^Consinvm of Sttnr. Wilh Hints ontbe AimWBBHDt and Muu(eBii;il 
of SioD* Works. Bt U. PawisBiLK. M.I.M.E.,A.M.1X:.E. Willi niuneious 

Engineer'* Beference Book. 

THE WORKS' MANAGER'S HANDBOOK OF MODERN 
RULES, TABLES, AND DATA. Fai Enpneen, MiUwiigHls, and Birilec 
~ 'orkeraj Iron aad E 



., „. Ciriland MBChanieal inginear. Second 

CBre(ult;revl»d, oith AddilloDS. In One handsome Voluine, medinrn 



M>k«it: Tool Miken, Machi 
-yW.S. Hun 
revlud, oith 
ongly bound. 



IMmpi. P^ti, Glrdan Ccuinc, StiaflinK <&• 
St™iijUiiniiW.lgtitat M«i"mnii^il'^ 
Whvel Cuttinj-^^Screw Cuiliot-vAi»l Cmt 
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Engineering Conatt-ucUon, 

PATTERN -MAKING : A Practical Treatise, embracing the Main 

Spes of EnginBering Conslmctioa, and including Gearing, bo3i Hand and 
LChine made, Engine Work, gtaeavai and Pulleys. Pipes and Columns 
Screws, Machine Pans, Pumps and Cocks, the Moulding of Paltems in 
Loam and Greeusand, He, lugethei wilh Ihe methods of Estimatuie the 
weighlof Caslinga; lo which is added an Appendin of TahlEs lor Workshop 
Reference. Bj a Fobsmik Patt«hn MAKaa. With upward* of Tliree 
Hundred and Seventy Illuslralioni, Crown 8vo, ys.bd. c'ioxh. \Jasl pHblishril. 

Stnith'it Tables for Mecfta-ntcs, etc, 

TABLES. MEMORANDA. AND CALCULATED RESULTS 
FOR MECHANICS. ENGINEERS. ARCHITECTS, BUILDERS, tic. 



The High-Pre»aure Steam Engine, 

THE HIGH-PRESSURE STEAM-ENGINE : A* Exposition 

o/ its Camparalivi Minis anil an Eaaji louanUan Impnmid Systtx 0/ CQHSIruc- 
Hon. By Dr. BawsT J"-"*"- J.^'^'S^ f™" ">e German, with Notes, by 
n. Pn... M. To., r: p a^ "'^h ai Plates. Svo, 16.. M, cloth. "• ")' 

'•^baif. —^larrt Skiff iH^ CkrvHittf. *" "PP^nd- 



MECHANICS &> MECHANICAL ENGINEERING. 9 

Steam Boilers* 

A TREATISE ON STEAM BOILERS: Their Strength, Cow 
structiont and Economical Working, By Robert Wilson, C.E., late In- 
spector, Manchester Steam Users' Association. Fifth Edition. i2ui«, 6s. 
cloth. 

" The best treatise that has ever been published on steam boUers "•^Ett£ineer. 
"The author shews hiaiself perfect master of his subject, and we heartily recommend all em- 
ployingr steam power to possess themselves of the yioi)s^"—Ry land's Iron Trade Ciratlar. 

Boiler Making. 

THE BOILER-MAKER'S READY RECKONER. With Ex- 




"A reliable guide to the working boiler-maker."— 7r<>/i. 

" Boiler-makers will readily recognise the value of this volume. . . . The tables are dear)y 
printed, and so arranged that they can be referred to with the greatest facility, so that it caanot ho 
doubted that they wiu be generally appreciated and much used."— .^/»«x«^ yournal. 

Steam Engine. 

TEXT'BOOK ON THE STEAM ENGINE. By T. M. 
GooDEVE, M.A., Barrister-at-Law, Author of "The Elements of Mechanism," 
&c. Sixth Edition. With numerovs Illustrations. Crown 8vo, 6s. cloth. 

"Professor Goodeve lias given us a treatise on the steam engine which will bear compvikoii 
with auj'thing written by Huxley or Maxwell, and we can award it no higher praise." —fn^Mrr. 

A^teani. 

THE SAFE USE OF STEAM. Containing Rules for Un- 
professional Steam-users. By an Engineer. Fifth Edition. Sewed, 6d. 

" If steam-users would but learn this little book by heart, boiler explosions would become sen- 
sations by their rarity."— i:»^/»xA Mfc/tanic, 

Coal and Speed Tables. 

A POCKET BOOK OF COAL AND SPEED TABLES, for 
Engineers and Steam-users. By Nelson Foley, Author of " Boiler Coa- 
struction.** Pocket-size, 3s. 6d. cloth ; 45. leather. 

Contents : 



Table x. Decimals of Tons in cwts., qrs., 
lbs. — Table a. Consumption per Day per I.H. P. 
— Table 3. Consumption per Hour per I.H.P. 
— Table 4. Consumption per Day per sq. ft. 
grate. — ^Table <. Consumption per Hour per 

ft. grate.— Table 6. Stowage of Coal and 



and Cumbrae).— Table 9. Decimal Equivalents 
of Time.— Table zo. Knots per Hour in ft. p»e 
min.— Table iz. Constants for I.H.P.— Tablo 
13. Decimals of Cwts. in lbs. — Table x*. Mea- 
sures of Weight \ also Miscellaneous Results 
—Combustion, Air required. Stoking, Arc— 



iq. ft. ^ate _ 

Composition.— Table 7. Knots per Hour (Mea- I Time and Speed Exami)les. 
sured MUc).— Table 8. Knots per Hour (Cloch | 

J^ire Engineering* 

FIRES, FIRE-ENGINES, AND FIRE-BRIGADES. With 
a History of Fire-Engines, their Construction, Use, and Management • Re> 
marks on Fire-Proof Buildings, and the Preservation of Life from Fire; 
Statistics of the Fire Appliances in English Towns ; Foreign Fire Systems ; 
Hints on Fire Brigades, Sic. &c. By Charles F. T. Young, C.E. With 
numerous Illustration8« 544 pp., demy 8vo, £1 4s. cloth. 

" To such of our readers as are interested in the subject of fires and fire apparatus, we can most 
heartily commend this book. It is really the only English work we now have upon the subject."— 
JiH£ineering: 

"It displays much evidence of careful research; and Mr. Young has put his facts neady 
together. It is evident enough that his acquaintance with the practical details of the construction ui 
steam fire engines, old and new. and the conditions with which it is necessary they should comply, 
is accurate and {\x\i."— Engineer. 

Gas Idghting* 

COMMON SENSE FOR GAS-USERS: A Catechism of Gas- 
Lighting for Householders, Gasfitters, MUlowners, Architects, Engineers, etc. 
By Robert Wilson, C.E., Author of "A Treatise on Steam Boilers." 
Second Edition. Crown 8vo, sewed, with Folding Plates and Wood Eh- 
gravings, 2s. 6d. 

" A.njns^viseK will decidedly benefit, both in pocket and comfort, if they will avail themselra* 
of Mr", Malison's counsels,"— £n^«<fn>r^, 



TO CROSBY LOCKWOOD &■ CO.'S CATALOGUE. 

THE POPULAR WORKS OF MIOHAEL REYNOLDS. 

(Known as "Tbb Enginx Drivsr's Fusnd ">. 

Locamotive^JEtigine JDriving* 

LOCOMOTIVE'ENGINE DRIVING : A Practical Manual for 
Engineers in charge of LoeomoHve Engines. By Michaxl Rxtmolos, Member 
of toe Society of Engineers, formerly Locomotive Inspector L. B. and S. C. R. 
Sixth Edition. Including a Kby to thb Locomotivb Emginx. With lUus- 
trations and Portrait of Author. Crown 8vo. 45. 6d. cloth. 

'* Mr. Rejrnolds has supplied a want, and has sapptted it well. We can conident^ racoanmend 
the book, not only to the practical driver, but to everyone who takes an interest In the performance 
of kKonoCive engines."— TVfc* MngiMitr, 

" Mr. Reynokis has opened a new chapter in the Uterature of the day. Of the practical utility 
or Mr. Reynolds's book we have to speak in terms of warm commendation.'*— ^/A^m^fwm. 

"Hvidently the work of one who knows his subject thoroughly."— ^ai7»ay Service GaaetU. 
" Were the cautions and rules given in the book to become part of the every-day working of 
our engine-drivers, we might have fewer distressing: accidents to deplore."— vS«arxma». 

The Engineer, Fireman, and Engine^Boy. 

THE MODEL LOCOMOTIVE ENGINEER, FIREMAN, and 
ENGINE-BOY. Comprising a Historical Notice of the Pioneer Locomotive 
Engines and their Inventors, with a project for the establishment of Certifi- 
cates of Qualiiication in the Running Service of Railways. By Michael 
Revmolbs, Author of " Locomotive-Engine Driving." With numerous Illus- 
trations and a fine Portrait of George Stephenson. Crown 8vo, 45. 6d. cloth. 

" From the technical knowledge of the author it will appeal to the railway man of to-day more 
forcibly than anythiac written by Dr. Smiles. . . . The Tokime contains mformation of a tech- 
tiical kmd, and facts that every driver shouki be foniUiar vd(h."—£njriish Mechanic. 

"We should be glad to see this book in the possession of everyone In the kingdom who has 
ever laid, or is to lay. hands on a locomotive engine."— /rvw. 

" Replete with information and graphic detail for the railway man."— Xai/wa)' Service GasetU, 

Stationary/ Engine I>riving. 

STATIONARY ENGINE DRIVING : A Practical Manual for 
Rnpneers in charge of Stationary Engines. By Michael Reynolds. Second 
Edition, Enlarged. With Plates and Woodcuts. Crown 8vo, 4s. 6d. cloth. 

" The author is thorougrhly acquainted with his subjects, and his advice on the various points 
treated is clear and practical. . . . He has produced a manual which is an exceedins^ly useful 
uiie for the class for whom it is specially intended."— fM^'/Mvn'M'^. 

"Our author leaves no stone unturnefl. He Is determined that his readers shall not only luiow 
soinething about the stationary engine, but all abeut it."— Engineer. 

" An engineman who lias mastered the contents of Mr. Reynolds's book will require but little 
actut-a experience with boilers and engines before he can be trusted to look after them."-~f mj^/ij/i 
Affi'/ianic. 

"The book should be possessed by every intelligent and ambitious engineman."— iffi/j/rflfr. 

Continuous Railway Brakes, 

CONTINUOUS RAILWAY BRAKES: A Practical Treatise on 
the several Systems in Use in the United Kingdom ; their Construction and 
Performance. With copious Illustrations and numerous Tables. By Michael 
Reynolds. Large crown 8vo, 95. cloth. 

" A popular explanation of the different brakes. It will be of great assistance in forminfir public 
opinion, and will be studied with benefit by those who take an interest in the brake. ... It is 
u clear exposition of the brake question as it relates to the rival systetas."—JBn£lisA MecJuinic. 

" Written with sufficient technical detail to enable the principle and relative connection of the 
various parts of each particular brake to be readily enspea."—MfchaHicai H^'orid. 

" May be recommended to all who desire to study the subject of continuous brakes."— /r.>//. 

Engine-Driving Life. 

ENGINE-DRIVING LIFE; or, SHrring Adventures and Inci- 
dents in the Lives of Locomotive-Engine Drivers, By Michael Reynolds. 
Eighth Thousand. Crown 8vo, zs. cloth. 
"The book from first to last Is perfectly fascinating. Wilkie ColHns* most thrilling conceptions 

are thrown into the shade by true incidents, endless in their variety, related in every paee."—A'dr^ 

British Mail. 

V Anyone who wishes to get a real insiglit into railway life cannot do better than read • Emrine- 
Driving Life for hiinsdfi and if he onco takes it uo he will find that the author's enthusiasraTand 
V??ii?r cn«»'»«-dnving profession will carry Ihim on tU| he \a» re^d e^yexy page."-SSSf3S5 



ARCHITECTURE, BUILDING, eU. ii 
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ABOHTTEOTURE, BUILDINOi etc. 

Construction* 

THE SCIENCE OF BUILDING : An Elenuntary Treatise on 
the Principles of Construction. By £. Wyndham Tarm, M.A., Architect. 
Second Edition, Revised, with 58 engravings. Crown 8vo, 75. 6d. cloth. 

" A very valiiable book, which we strangely recommend to all students."— i7«^<rr. 

" No architectural student should be without this handbook of constructional knowledge."— 
Architect, 

Villa Architecture. 

A HANDY BOOK OF VILLA ARCHITECTURE : Being a 
Series of Designs for Villa Residences in various Styles. With Outline 
Specifications and Estimates. By C. Wickes, Architect, Author of "The 
Spires and Towers of England," &c. 30 Plates, 4to, half-morocco, £1 is. 
*^* Also an Enlarged Edition of the above. 61 Plates, with Outline Speci- 
fications, Estimates, &c. £2 as. half-morocco. 

" The whole of the designs bear evidence of their belnff the work of an artistic architect, and 
they will prove very valuable and suggestive." — Building JVtws, 

Useful Text-Book for Architects. 

THE ARCHITECTS GUIDE: Being a Text-Book of Useftd 
Information for Architects, Engineers, Surveyors, Contractors, Clerks of 
Works, &c. &c. By Frederick Rogers, Architect, Author of " Specifica- 
tions for Practical Architecture," &c. Second Edition, Revised and Enlarged. 
With numerous Illustrations. Crown 8vo, 6s. cloth. 

" As a text-book of useAil information for architects, engineers surveyors, &:c., it would be 
hard to find a handier or more complete little volume."— 5/a/ufon/. 

"A young architect could hardly have a better guide-book."— 7V«/*^r Trades yournai. 

Taylor and Cresy's Home. 

THE ARCHITECTURAL ANTIQUITIES OF ROME. By 
the late G. L. Taylor, Esq., F.R.I.B.A., and Edward Cresy, Esq. New 
Edition, thoroughly revised by the Rev. Alexander Taylor, M.A. (son of 
the late G. L. Taylor, Esq.), Fellow of Queen's College, Oxford, and Chap- 
Iain of Gray's Inn. Large folio, with 130 Plates, half-bound, £s 3s. 
N.B.— This is the only book which gives on a large scale, and with the pre- 
cision of architectural measurement, the principal Monuments of Ancient Rome 
in plan, elevation, and detail. 

"Taylor and Cresy's work has from its first publication been ranked among those professional 
l)ooks which cannot be bettered. ... It would be difficult to find examples of drawings, even 
among those of the most painstaking students of Gothic, more thoroughly worked out than are the 
one hundred and thirty plates in this \o\ume."~^rcAitec/. 

Drawing for Builders and Students in Architecture, 

PRACTICAL RULES ON DRAWING, for the Operative 
Builder and Youne Student in Architecture. By Georgb Pymb. With 14 
Plates, 4to, 7s. 6d. Boards. 

Specifications for IPractical Architecture. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE : 
A Guide to the Architect, Engineer, Survej^or, and Builder; with an Essay 
on the Structure and Science of Modern Buildings. By Frederick Rogers, 
Architect. With numerous Illustrations, demy 8vo, 155. cloth. 
*.* A volume of specifications of a practical character being greatly reouired, and the old 

standard work of Alfred Bartholomew being out of print, the author, on the oasis of that work, 

has produced the above.— JSAVrtfrtyVow Preface. 

Tike Uouse-Owner^s Estimator, 

THE HOUSE'OWNER'S ESTIMATOR ; or. What will it Cost 
to Build, Alter, or Repair? A Price Book adapted to the Use of Unpro- 
fessional People, as well as for the Architectural Surveyor and Builder. By 
the late James D. Siuon, A.R.I.B.A. Edited and Revised by Francis T. W. 
Miller, A.R.I. B.A. With numerous Illustrations. Third Edition, Revised, 
Crown 8vo, 3$. 6d. cloth. 

" In two years it will repay its cost a hundred times over,"— /'iV/iA 
" A very handy book"—i:Hx^iish AfecHanic, 



l4 CROSBY LOCKWOOb & CO.*S CAtAlOGVE. 

DELAMOTTE'8 WORKS on ILLUMINATION & ALPHABETS. 



A PRIMER OF THE ART OF ILLUMINATION, for the Use of 
Beginners : with a Radimentary Treatise on the Art, Practical Directions for 
its exercise, and noiaeroas Examples taken from Illuminated MSS., printed in 
Gold and Colours. By F. Dblamottx. Small 4to, 95. elegantly bound, cloth 
antique. 

" . . . . The examples of ancient MSS. recommended to the student, vrhich. with much 
tffwd tense, the author chooses from coltections accessible to all, are selected with Judgment and 
knowledge, as well as taste."— ^M^jurMMi. 

ORNAMENTAL ALPHABETS, Ancient and Mediaval from the 
Eighth Century^ with Numerals; including Gothic, Church-Text, large and 
small, German, Italian, Arabesque, Initials for Illumination, Monograms, 
Crosses, &c., &c., for the use of Architectural and Eneineering Draughtsmen, 
Missal Painters, Masons, Decorative Painters, Litnographers, En^avers, 
Carvers, &c., &c. Collected and Engraved by F. Dslamottb, and printed in 
Colours. New and Cheaper Edition. Royal 8vo, oblong, 7S. 6d. ornamental 
boards. 

" For those who insert enamelled sentences round gilded chalices, who blazon shop legends over 
shop-doors, who letter church walls with pithy sentences from the Decalogue, this book will be use- 
ful. —Athetutum. 

EXAMPLES OF MODERN ALPHABETS, Plain and Ornamental; 
including German, Old English, Saxon, Italic, Perspective, Greek, Hebrew, 
Court Hand, En^ossing, Tuscan, Riband, Gothic, Rustic, and Arabesque; 
with several Original Designs, and an Analysis of the Roman and Old English 
Alphabets, large and small, and Numerals, for the use of Draughtsmen, Sur- 
veyors, Masons, Decorative Painters, Lithographers, Engravers, Carvers, &c. 
Collected and En^aved by F. Delamotte, and printed in Colours. New 
and Cheaper Edition. Royal 8vo, oblong, 35. td. ornamental boards. 

" There is comprised in it every possible shape into which the letters of the alphabet and 
numerals can be formed, and the talent which has been expended in the conception of the various 
plain and ornamental letters is wonderful."— %Ston<fa^. 

"This volume has bonie the test of practical use, and is invariably spoken well of by those who 
possess \t"—yeweller and Metal-worker. 

MEDIJEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NA TORS. By F. Delamotte, Illuminator, Desi^er, and Engraver on Wood. 
Containing 21 Plates and Illuminated Title, printed in Gold and Colours. 
With an Introduction by J. Willis Brooks. Small 4to, 6s. cloth gilt. 

" A volume in which the letters of the alphabet come forth glorified in gilding andaH the colours 
of the prism interwoven and intertwined ana intermingled."— 5H;r. 

THE EMBROIDERER'S BOOK OF DESIGN. Containing 
Initials, Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesiastical 
Devices, Mediaeval and Modern Alphabets, and National Emblems. Col- 
lected by F. Delamotte, and printed in Colours. Oblong royal 8vo, 15. 6d., 
ornamental wrapper. 

" The designs are practical—not designs that cannot be done in embroidery : and the book will 

the lady's work-room and in schools."— ivip7fwij/iirC<?wrtf«/. 



no doubt be found exceedingly useful in 

" The book will be of great assistant 
art of plybig the needle in this most ornamental and useful pretty yfOik."—I:asi Afigiian Times. 



"The book will be of great assistance to ladies and young children who are endowed_with the 

'useful 



Wood Carving. 

INSTRUCTIONS IN WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Lady. With Ten large Plates, is. 6d. in emblematic 
wrapper. 

" The handicraft of the wood-carver, so well as a book can impart it, may be learnt from ' A 
Lady's ' publication."— y///i«n<7«m. 

" The directions given are plain and easily understood."— ^n^/irA Mechanic. 

Letter JPaintitiff* 

THE ART OF LETTER PAINTING MADE EASY, By 
Tames Grbiq Badbnoch. With i2full-page Engravings of Examples, is. cloth 
limp. 

"The system is a simple one. but quite original, and weU worth the careful attention of letter 
pamters. It can be easily mastered and remembered."— j;»£Mf>v' Jyews. 



CARPENTRY, TlM&Ett, eic. i5 

CARPENTRY, TIMBER , etc. 

TredgoUVs Carpentry ^ Enlarged hy E. IF. Tarn. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY. 
A Treatise on the Pressure and Equilibrium of Timber Framing, the Resist- 
ance of Timber, and the Construction of Floors, Arches, Bridges, Roofs, 
Uniting Iron and Stone with Timber, &c To which is added an Essay 
on the Nature and Properties of Timber, &c., with Descriptions of the kinds 
of Wood used in Buildmg ; also numerous Tables of the Scantlings of Tim* 
ber for different purposes, the Specific Gravities of Materials, &c. By Thomas 
Trbdgold, C.E. With an Appendix of Specimens of Various Roots of Iron 
and Stone, Illustrated. Sixtn Edition, thoroughly revised and considerably 
enlarged by E. Wyndham Tarn, M.A., Author of " The Science of Buila- 
ing," &c. With 6i Plates, Portrait of the Author, and several Woodcuts. In 
one large vol., 4to, price £i 5s. cloth. {.J^^t published, 

"Ought to be in every architect's and every builder's library."— ^wt/rf<r. 
" Tredgold's ' Elementary Principles of Carpentry ' is, without doubt, the standard Englbh 
authority upon the subject. Mr. Tarn, by supplementing the text of the author, adds much to the 
worle; and makes^t an indispensable addition to the library of the student, the architect, and the 
engineer."— ^»«xV«/»«j?' News. 

Woodworking Machinery. 

WOODWORKING MACHINERY : Its Rise, Progress, and Con- 
structioH. With Hints on the Management of Saw Mills and the Economical 
Conversion of Timber. Illustrated with Examples of Recent Designs by 
leading English, French, and American Engineers. By M. Powis Bale, 
A.M. Inst. C.£.> M.I.M.E. Large crown 8vo, iss. 6d. cloth. 

" Mr. Bale is evidently an expert on the subject, and he has collected so much information that 
his book is ail-suffldent for builders and otliers engaged in the conversion of timber."— ^rc/rt/cri'. 

"The most comprehensive compendium of wood- working machinery we have seen. The 
author is a thorough roaster of his subject." — Building Neivs, 

"Converters of timber, wholesale Joiners, the members generally of the building trades, archi- 
tects, and owners of and dealers in timber, owe Mr. Bale tribute to the value of the cost of his 
book. It is sound from end to end. well designed and well executed." — Iro*t, 

" The appearance of this book at the present time will, we should think, give a considerable 
impetus to the onward march of the machinist engaged in the designing and manufacture of 
wood-working machines. It should be in the office of every wood-working factory."— Zf/t^/tj/t 
Mechanic, 

Saw Mills, 

SA W MILLS : Their Arrangement and Management j and the 
Economical Conversion of Timber. (Being a Companion Volume to "Wood- 
working Machinery.") By M. Powis Balb, A.M. Inst. C.E., M.I.M.E. 
With numerous Illustrations. Crown 8vo, los. 6d. cloth. 

" The author is favourabljr known by^ his former work on 'Woodworking Machinery,' of which 
we were able to speak approvingly. This is a companion vidame, in which the administration of 



a large sawing establishment is discussed, and the subject examined from a financial standpoint 
}ience the size, shape, order, and disposition of saw-mills and the like are ^one into in aetaii 
and the course of tne timber is traced from its reception to its delivery in its converted state 



We could not desire a more complete or practical treatise."— ^»t/<frr. 

" We highly recommend Mr. Bale's work to the attention and perusal of all those who are en- 
gaged in the art of wood conversion, or who are about building or remodelling saw.mills on im- 
proved principles."— J?Ktf</i>(^ News. 

" Will be found of much value by that special class of readers for whose information it \s de- 
signed. We recommend the book to those about to construct or to manage sa.'9t-m\l\s."'—At7teneeufn. 

Underwood and Woodland Tables. 

TABLES FOR PLANTING AND VALUING UNI^ER- 
WOOD AND WOODLAND s also Lineal, Superficial, Cubical, Wages, 
Marketing^ and Decimal Tables. Together with Tables for Converting 
Land-measure from one denomination to another, and Instructions for 
Measuring Round Timber. By Richard Horton. lamo, as. strongly bound 
in leather. 

Carpentering. 

THE CARPENTER'S NEW GUIDE; or, Book of Lines for Car- 
penters ; comwising all the Elementary Principles essential for acquiring a 
knowledge of Carpentry. Founded on the late Peter Nicholson's Standard 
Work. A New Edition, revised by Arthur Ashpitel, F.S.A. Together 
with Practical Rules on Drawing, by George Pyne. With 74 Plates, 
4to, £1 IS. cloth. 



i6 CROSBY LOCKWOOt) <^ CO,'S CATALOGUE. 

Timber Merchants Cofnpanian. 

THE TIMBER MERCHANTS AND BUILDER'S COM- 
PANION, Containing New and Copious Tables of the Reduced Weight and 
Measurement of Deals and Battens, of all siMs, from One to a Thousand 
Pieces, and the relative Price that each size bears per Lineal Foot to any 
aven Price per Petersburg Standard Hundred ; the Price per Cube Foot of 
Square Timber to any given Price per Load of 50 Feet ; the proportionate 
Value of Deals and Battens bv th6 Standard, to Square Timber by the Load 
of 50 Feet ; the readiest moae of ascertaining the Price of Scantling per 
Lineal Foot of an)r size, to any given Figure per Cube Foot. Also a variety 
of other valuable information. By William Dowsing, Timber Merchant. 
Third Edition, Revised and Corrected. Crown 8vo, 35., cloth. 

"Everything is as concise and clear as it can possibly be made. There can be no doubt that 
every timber merchant and builder ouf ht to possess it."— Hull Advertiser. 

" We are glad to see a third edition of these admirable tables, which for correctness and 
siinplidty of arrangement leave nothing to be desired."— rt»<*^r Trades yourtiat. 

PrtJLctical Timber Merchant, 

THE PRACTICAL TIMBER MERCHANT, Being a Guide 
for the use of Building Contractors, Surveyors, Builders, &c., comprising 
useful Tables for all purposes connected with the Timber Trade,- Marks of 
Wood, Essay on the Strength of Timber, Remarks on the Growth of Timber, 
&c. By W. Richardson. Fcap. 8vo, 35. 6d. cloth. 

" This handy manual contains much valuable information for the use of timber merchants, 
builders, foresters, and all others connected with the growth, sale, and manufacture of thnber.' — 
ycurnal of Forestry, 

" To timber merchants or users this compact treatise will be found very useful.**— ////^j^ra/erf 
( nrpenter. 

Timber Freight Book* 

THE TIMBER MERCHANTS, SAW MILLER'S, AND 
IMPORTER'S FREIGHT BOOK AND ASSISTANT. Comprising Rules, 
Tables, and Memoranda relating to the Timber Trade. By William 
LicMARDSON, Timber Broker; together with a Chapter on "Speeds of Saw 
[ill Machinery," by M. Powis Bale, M.LM.E., &c. iimo, 34. 6d, cloth. 

Tables for JPacking^Case Makers. 

PACKING-CASE TABLES ; showing the number of Super- 
ficial Feet in Boxes or Packing-Cases, from six inches square and upwards. 
By W. Richardson, Timber Broker. Second Edition. Oblong 4to, 3s. 6d. 
cloth. 

"Will save much labour and calculation to makers and users of packing-cases." — Grocer. 

" Invaluable labour*saving tables."— Iron tncnj^er 

Superficial Measurem^ent, 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from x to 200 inches in length, by i to zo8 
inches in breadth. Fsr the use of Architects, Surveyors, Engineers, Timber 
Merchants, Builders, &c« . By James Hawxings. Third Edition. Fcap., 
3s. 64. cloth. 

Forestry. 

THE ELEMENTS OF FORESTRY. Designed to afford In. 
formation concerning the Planting and Care of Forest Trees for Ornament or 
Profit, with Suggestions upon the Creation and Care of Woodlands. By F. B. 
Hough. Large crown 8vo, los. cloth. 

Thnber Importer's €hiide» 

THE TIMBER IMPORTER '5, TIMBER MERCHANTS AND 
BUILDER'S STANDARD GUIDE. By Richard E. Grandv. Compris- 
ing an Analysis of Deal Standards, Home and Foreign, with Comparative 
Values and Tabular Arrangements for fixing Nett Landed Cost on Baltic 
and North American Deals, including all intermediate Expenses, Freight, 
Insurance, &c., &c. ; together with copious Information for the Retailer 
and Builder. Second Edition, carefully revised and corrected, lamo, 3s. 6d 
cloth boards. 

•' Everything it pretends to be : built upjBrradually, it leads one from a forest to a treenail and 
throw-s \Tu as a makeweight, a host of material concerning bricks, aolumns, cisterns, ice"— English 
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MINING AND MINING INDUSTRIES. 17 

MINING A ND MINING IN DUSTRIBS. 

Mining in the United Kingdom* 

BRITISH MINING : A Treatise on the History, Discovery, Practical 
Development, and Future Prospects 0/ Metalliferous Mines in the United King- 
dom. Bv Robert Hunt, F.R.S., Keeper of MiDing Records; Editor of 
" Ure's Dictiooary of Arts, Manufactures, and Mines, '^ &c Upwards of 950 
pp., with 230 Illustrations. Super-royal 8vo, £3 34. cloth. 

Synopsis of Contents : 

Book I. Historical Sketch of British Book III. Practical Mining.— Chap. I. 
Mining:— Chap. I. Mining Previous to the 



Roman Invasion. — II. Mminr during^ the 
Roman Occupation.— III. Mining to the 
\ Iiiehteenth Century.— IV. Mining for Tin 
and Copper to the End of the Eig^hteenth 
Century. — V. Miniiw for Lead, Silver, 8tc., 
to the End of the Eighteenth Century.— VI. 
Gold. Plumbafo^ Iron Ore, and Snnories to 
the End of the Eighteenth Centur>-. 

Book II. On the Formation of mhtal- 



Discovery of Mineral Lodes and the Open- 
ing of Mines. — II. Practical Operations for 
the Extraction of Metalliferous Ores. — III. 
X'entilation and Drainage of Mines, &c. — IV. 
Dressing Metalliferous Ores : Preparation for 
Smelter.— V. Discovery and Extraction of 
Iron Ores from Veins and other Deposits. 
BOOK IV. THR FUTURE PROSPECTS OF 
BRITISH MINING. — Chap. I. Summary. 
Kxarnination of the Probable Exhaustion of 



Districts.— IV. Improvements and Economy 
in Working British Mines. — V. General Sum> 
maiy and Conclusion — Appendix— Glossary 
of Terms. 



1.IFBROUS DEPOSITS.— Chap. I. The Rocks Metalliferous Minerals.- II. On the Limits 

of Mining Districts, and the Distribution of of the Metalliferous Zone.— III. The Occur 

Metalliferous Deposits.— II. Mechanics of rence of Ores at Great Depths or^in New 

Mineral Lodes, Faults, Cross Courses. &c. — 

III. The Laws relating to Mineral Deposits. 

— IV. Remarkable Phenomena observed in 

Metalliferous Ore Deposits. 
"One of the most valuable works of reference of modem times. Mr. Hunt, as keeper of mining 
records of the United Kingdom, luis had opportunities for such a task not enjoyed by anyone else, 
and has evidently made the most of them. . . . The language and style adopted are good, and 
the treatment of the various subjects laborious, conscientious, and scientific." — EHgintertMg^. 

" A mass of information not elsewhere available, and of the greatest value to those who may 
be interested in our great mineral industries."— ^w^'M^^r. 

" A sound, business-like collection of interesting facts. . . . The amount of information 
Mr. Hunt has brought together is enormous. . . . The volume appears likely to convey more 
instruction upon the subject than any work hitherto published." — Mining jfournal, 

"The work will be for the mining industry what Dr. Percy's celebrated treatise has been for the 
metallur^cal— a book that cannot with advanUge be omitted fVom the library."— /rv/i and Coal 
Trtules Review, 

" Probably no one In this country was better qualified than Mr. Hunt for undertaking such a 
work. Brougnt into frequent and close association during a long life-time with the principal guar- 
dians of our mineral and metallurgical industries, he en)oyed a positien exceptionally favourable 
for collecting the necessary information. The use which he has made of his opportunities is suffi- 
ciently attested by the dense mass of information crowded into the handsome volume which has 
iust been published. ... In placing before the reader a sketch of the present position of 
Iritish Mining, Mr. Hunt treats his subject so fully and illustrates it so amply that this section really 
forms a little treatise on practical mining. . . . The book is, in fiict, a treasure-house of statistical 
information on mi^ng suoiects, and we Know of no other work embodying so great a mass of matter 
of this kind. Were this toe only merit of Mr. Hunt's volume it would be sufficient to render it 
indispensable in the Hbrary of everyone interested in the development of the mining and metallur- 
gical Industries of this co\mtry."—yttheHaum. 

"The literature of mining has hitherto possessed no work approaching in importance to that 
which has fust been published. There is much in Mr. Hunt's valuable work that every shareholder 
in a mine giould read with close attention. The entire subject of practical mining— from the first 
search for the lode to the latest stages of dressing the ore— is dealt with in a masterly manner 
—Acadetny. 

Coal and Iron, 

THE COAL AND IRON INDUSTRIES OF THE UNITED 
KINGDOM, Comprisinga Description of the Coal Fields, and of the Princi> 
pal Seams of Coal, with Returns of their Produce and its Distribution, and 
Analyses of Special Varieties. Also an Account of the occurrence of Iron 
Ores in Veins or Seams; Analyses of each Variety; and a History of the 
Rise and Progress of Pig Iron AAanufacture since the year 1740, exhibiting the 
Economies intrciduced in the Blast Furnaces for its Production and Improve- 
ment. By Richard Meade, Assistant Keeper of Mining Records. With 
Maps of the Coal Fields and Ironstone Deposits of the United Kingdom. 
8vo, £1 8s. cloth. 

*' The book Is one which must find a place on the shelves of all interested in coal and iron 
production, and hi the iron, steel, and other metallurgical industries."— fn^w^r. 

" Of this book we may unreservedly say that it is the best of its class which we have ever met. 
... A book of reference which no one engaged in the iron or coal trades should omit from his 
library."— /rvM and Coat Trades' Review. 

"An exhaustive treatise and a valuable work of reference. . . . The amount of labour which 
the preparation of the work has involved must have been enormous."— AfiM>'>^ youmal. 
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MetailiferoiM MinenUs and Mining. 

TREATISE ON METALLIFEROUS MINERALS AND 
MINING. Bv D. C. Davies, F.G.S., Mining Engineer, &c., Author of " A 
Treatise on Slate and Slate Quarrying." Illustrated with numerous Wood 
Engravings. Second Edition, carefully Revised. Crown 8vo, 125. 6d. cloth. 

" Neither the practical miner nor the fifeneral reader interested in mines, canhaTe a better book 
or his companion and his guide."— Afinin^ ycuma/. 

" A book that will not only be useful to the geologist, the practical miner, and the metallurgist 
ut also very interestii^i^ to the general public."— /fv«. 

" As a history of the present state of mining throughout the world this book has a real value, 
and it supplies an actual want, for no such information has hitherto been brought tc^ether within 
such limited spzfx"—AtJufutum. 

Earthy Minerals and Mining. 

A TREATISE ON EARTHY AND OTHER MINERALS 
AND MINING. By D. C. Davies, F.G.S. Uniform with, and forming a 
Companion Volume to, the same Author's " Metalliferous Minerals and 
Mining." With 76 Wood Engravings. Crown 8vo, 125. 6d. cloth. 

Summary of Contents : 

Part X. Silica— Alumina — Lime — Magnesia phate of Lime. Part III. Carbon and Com- 
— Glucina — Zirconta — Thoria — with some of pounds of Carbon — Sulphur. Part iV. 
their combinations. PART II. Chloride of Arsenic — Cobalt — Molybdenum — Antimony 
Sodium (Common Salt)— Nitrate of Soda — i and Manganese — Classified List of Mineral 
Borax— Baryta— Gypsum— Alum Shale — Phos- I Substances. 

"It is essentially a practical work, intended primarily for the use of practical men. . . . AVn 
do not remember to have met with any English work on mining matters that contains the same 
amount of information packed in equally convenient {otm.''—Aca3eniy. 

Underground JPumping Machinery. 

MINE DRAINAGE. Being a Complete and Practical Treatise 
on Direct-Acting Underground Steam Pumping Machinery, with a Descrip- 
tion of a large number of the best known Engines, their General Utility and 
the Special Sphere of their Action, the Mode of their Application, and 
their merits compared with other forms of Pumping Machinery. By Stephen 
MicHELL. 8vo, 15s. cloth. 

" Will be highly esteemed by colliery owners and lessees, mining engineers, and students 
generally who require to be acquamted with the best means of securing the drainage of mines. It 
IS a most valuable work, and stands almost alone in the literature of steam pumping machinery."— 
i 'iflliery Gttardian. 

Mining Tools. 

A MANUAL OF MINING TOOLS. For the Use of Mine 
Managers, Agents, Students, &c. By William Morgans, Lectiurer on Prac- 
tical Mining at the Bristol School of Mines. x2mo, 3s. cloth boards. 

ATLAS OF ENGRAVINGS to Illustrate the above, contain- 
ing 235 Illustrations of Mining Tools, drawn to scale. 4to, 6s. cloth boards. 

" Students in the science of mining, and overmen, captains, managers, and viewers may gain 
practical knowledge and useful hints by the study of Mr. Morgans' manual." — Colliery Guaraiafi. 

Coal Mining. 

COAL AND COAL MINING: A Rudimentary Treatise on. By 
Warington W. Smyth, M.A., F.R.S., &c., Chief Inspector of the Mines of 
the Crown. New Edition, Revised and Corrected. With numerous Illustra- 
tions, xamo, 45. cloth boards. 
"As an outline is given of every known coal-field in this and other countries, as well as of the 

principal methods of working, the book will doubtless interest a very large number of readers."— 

Mining yournal. 

Mining Surveying. 

THE MINERAL SURVEYOR AND VALUER'S COMPLETE 
GUIDE. By William Lintbrn, Mining and Civil Engineer. With Four 
Plates of Diagrams, Plans, &c. i2mo, 45. cloth boards. 

" Contains much valuable Information given in a small compass, and which, as far as we have 
tested it, is thoroughly trustworthy."— /^wi atui Coal Trades Revietv. 

Subterraneous Surveying. 

SUBTERRANEOUS SURVEYING, Elementary and Practical 
Treatise on; with and without the Magnetic Needle. By Thomas Fenwick, 
Surveyor of Mines, and Thomas Baker, C.E. Ilhistrated. i2mo, 35. cloth. 
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NAVAL ARCHITECTURE, NAVIGATION, etc. 

Pocket'Book for Naval Architects ami ShiphuiUlers. 

THE NAVAL ARCHITECT'S AND SHIPBUILDER'S 
POCKET-BOOK of Formula, Rules, and Tables^ and Marine Engineer's and 
Surveyor's Handy Book of Reference. By Clement Mackrow, Member of the 
Institation of Naval Architects, Naval Draughtsman. Third Edition, Re- 
vised. With numerous Diagrams, &c. Fcap., i%s, 6d. strongly bound in 
leather. 

"Should be used by all who arc etiKAged in the construction or design of vessels. . . . Will 
be found to contain the most useful tables and forinukc required by shipbuilders, carefully coHectt d 
from the best authorities, and put together in a popular and simple form."— Jin/giMefr. 

" The professional shipbuilder has now, in a convenient and accessible form, reliable data for 
solving many of the numerous problems that present themselves in the course of his work." — Iron. 

" There is scarcely a subject on which a naval architect or shipbuilder can require to rrfre^li 
his memory which will not be found within the covers of Mr. Mackrow':, book."— ^fr/^iis/i Mechauii. 

Pocket'Book for Marine JSngineet's. 

A POCKET-BOOK OF USEFUL TABLES AND FOR. 
MULM FOR MARINE ENGINEERS. By Frank Proctor, A.I.N.A. 
Third Edition. Royal 32mo, leather, gilt edges, with strap, 4s. 

" We recommend it to our readers as going far to supply a long-felt want."~A'u7'tf/ Science . 
"A most useful companion to all marine engineers."— C/ii/^</ !>ei-^'ite uazette. 

Grantliam^s Iron Shipbuilding. 

ON IRON SHIPBUILDING, With Practical Examples and 
Details. By John Grantham, M. Inst. C.E., &c. Fifth Edition. Imp. 4to, 
boards, enlarged to 40 Plates, including the latest Examples. Together with 
separate Text, also considerably enlarged. i2mo, cloth limp, price £2 25. 
complete. 

" Mr. Grantham's work is of great interest. . . . It is also valuable as a record of the pro- 
gress of iron shipbuilding. ... It will, we are confident, command an extensive circulation 
among shipbuUaers in general. . . . The text-book on which the examination in iron ship- 
hiiildrng of candidates for promotion in the dockyards will be mainly based."— /:'/ff^»«rrfff>f. 

Tjighthoiises. 

EUROPEAN LIGHTHOUSE SYSTEMS. Being a Report of 
a Tour of Inspection made in 1873. By Major George H. Elliot, Corps of 
Engineers, U.S.A. Illustrated by 51 Engravings and 31 Woodcuts. 8vo, 
215. cloth. 

Navigation (Practical), with Tables. 

PR A CTICAL NA VIGA TION. Consisting of the Sailor's Sea- 
Book, by James Greenwood and W. H. Rosser ; together with the requisite 
Mathematical and Nautical Tables for the Working of the Problems, by 
Henry Law. C.B., and Professor J. R. Youno. illustrated, xsmo, 7s 
strongly half-bound. 

Storms. 

STORMS : Their Nature, Classification, and Laws: with the Means 

of Predicting them by their Embodiments, the Clouds. By William 

Blasius. With Coloured Plates and numerous Wood Engravings. Crown 

Svo, 105. 6d. cloth. 

"A very readable book. . . . The fresh facts contained In its pages, collected with 
evident care, form a useful repository to meteorolc^ts in the study of atmospherical disturbances 
. . . The book will repay perusalas being the production of one who gives evidence of acute 
observation."— AWwrr. 

The following books on Naval Architecture, etc., are published in Weale's 

MASTING. MAST-MAKING, AND RIGGING OF SHIPS. By 
Robert Kipping, N.A. Fourteenth Edition. i2mo, 25. 6d. cloth boards. 

SAILS AND SAIL-MAKING. Tenth Edition, Enlarged, with 
an Appendix. By Robert Kipping, N.A. Illustrated, izmo, 3s. cloth boards 

NAVAL ARCHITECTURE. By James Peake. Fourth Edition, 
with Plates and Diagrams, ismo, 45. cloth boards. 
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Eiectricitf/. 

A MANUAL OF ELECTRICITY: Including Galvanism, Mag- 

iietisntt Dia-Magnetism, Electro- Dynamics, Magno-EUctricity, and the Electric 

Telegraph. By Henry M. Noad, Ph.D., F.R.S., F.C.S. Fourth Edition 

With 500 Woodcuts. 8vo, £1 45. cloth. 

"The accounts pren of electricity and galvanism are not only complete in a scientific sens 
nut, which is a rarer thing, are popular and interesting."— XitfXMV/. 

" Among the numerous writers on the attractive and fascinating subject of electricity, the 
author of the present volume has occupied our best attention. It is worthy of a place in the 
library of every public institution, and we have no doubt it will be deservedly patronised by the 
scientific community."— '^Oi^m^ yonrnaL 

Text Book of Electricity. 

THE STUDENTS TEXT-BOOK OF ELECTRICITY. By 
Henry M. Noad, Ph.D., F.R.S., F.C.S. New Edition, carefully Revised. 
With an Introduction and Additional Chaf>ters, by W. H. Preece, M.I.C.E., 
Vice-President of the Society of Telegraph Engineers, &c. With 470 Illustra- 
tions. Crowit 8vo, i2s. 6d. cloth. 

" The original plan of this book has been carefully adhered to so as to make it a reflex of the 
existing state of electrical science, adapted for students. . . . Discovery seems to have pro- 
f^ressea with marvellous strides ; nerertheless it has now apparently ceased, and practical applica- 
tions have commenced their career : and it is to give a faithful account of these that this fresh 
edition of Dr. Noad's valuable text-book is launched ioi^."— Extract from Introduction by W. H. 
Preece, Esq. 

" We can recommend Dr. Noad's book for clear style, great range of subject, a good index, 
and a plethora of woodcuts. Such collections as the present are indispensable. —yf^A^M<rMm. 

"An admirable text-book for every student— beginner or advanced— of electricity."— 
I'.ngintering. 

" A most elaborate compilation of the facts of electricity and magnetism."— ^<!^MAir Science 

Ret'iett'. 

" Dr. Noad's text.book has earned for itself the reputation of a traly scientific manual for the 
student of electricity, and we gladljr hail this new amended edition, which briiup it once more to 
the front. Mr. Preece as reviser, with the assistance of Mr. H. R. Kempe and Mr. I. P. Edwards, 
has added all the practical results of recent invention and research to the admiraSle theoretical 
expositions of the author, so that the book is about as complete and advanced as it is possible for 
any book to be within the limits of a text-book."— 7V/<-^ya/)A«;r youmai. 

JDr, Lardner^s School Handbooks, 

NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardnbr. 

328 Illustrations. Sixth Edition. One Vol., 3s. 6d. cloth. 

" A very convenient dass-book for junior students in private schools. It is intended to convey, 
in clear and precise terms, general notions of all the principal divisions of Physical Science."— 
Jiritish Quarterly Jtevirw. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. Lardner. 
With 190 Illustrations. Second Edition. One Vol., 3s. 6d. cloth. 
"Clearly written, well arranged, and excellently illustrated."— Gan/^«rr'j Chronicle. 

Dt\ Lardner^s Electric Telegraph. 

THE ELECTRIC TELEGRAPH. By Dr. Lardnbr. New 
Edition. Revised and Re-written by £. B. Bright, F.R.A.S. 140 Illustra- 
tions. Small 8vo, 2s. 6d. cloth. 
"One of the most readable books extant on the Electric Telegraph."— ^M^/trA Mechanic. 

Field Fortification. 

A TREATISE ON FIELD FORTIFICATION, THE ATTACK 
OF FORTRESSES, MILITARY MINING, AND RECONNOITRING. By 
Colonel I. S. Macau lay, late Professor of Fortification in the R.M.A., Wool- 
wich. Sixth Edition, crown 8vo, cloth, with separate Atlas of Z2 Plates, 125. 
complete. 

JLiffhtnifig. 

THE ACTION OF LIGHTNING, and the Means of Defending 
Life and Property from Us Effects. By Major A. Parneli., R.E. lamo, 7$. 6d. 
cloth. ' 

- iUJor^rneU has written an original work on a scientific subject of unusual interest : and he 
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Oeology and Gefiesis* 

THE TWIN RECORDS OF CREATION; or, Geology and 
Genesis : their Perfect Harmony and Wonderful Concord. Bv George W, 
Victor le Vaux. Numerous Illustrations. Fcap. 8vo, 5s. clotn. 

"A ralitable contribution to the evidences of revelation, and disposes verv conclusively of the 
;irsuments of those who would set God's Works against God's Word. No real diflknilty is shirked, 
and no sophistry is left unexposed."— rAr/?(Wv(. 

" The remarkable peculiari^ of this author is that he combines an unboundetl admiration of 
science with an unbounded admiration of the Written Record. The tv< o impulses are balanced to a 
nicety ; and the consequence is that difficulties which to minds lobS evenly poised would be seriouii 
find immediate solutions of the happiest kiitds^—LoftJan Review, " 

The Bloivplpe. 

THE BLOWPIPE IN CHEMISTRY, MINERALOGY, AND 
GEOLOGY. Containing all known Methods of Anhydrous Analysis, many 
Working Examples, and Instructions for Making Apparatus. By Lieut.- 
Colonel W. A. Ross, R.A., F.G.S. With 120 Illustrations. Crown 8vo, 
35. 6d. cloth. 

Contents : 



Chap. I. Mannfacture of Bk>win? Apparatus. 
II. Construction o( Pyrological Lamps.— HI. 
Supports and Apparatus. — IV. On Auxiliary 
Apparatus.— V. On the Structure and Manaee> 
ment of Pyrocones.— V'l. On Pyrological Re- 
agents.— Vll. On Reagents and Simple Mineral 
Analyses.— VII I. Tirst Operations : Aluminium- 



Plate Reactions of Metals and AHovs. — IX. On 
'yrological Mineralogy and a New Specific 
Gravitometcr.— X. Inner Calcium-pyroborate 
Balls, "Chemical Water," &c.— XI. Rationale 
of Outer and Inner Ball Formation in Boric 
Acid before the Blowpipe. — XII. Frieberg 
Qualitative Examples. 



'The student who goes conscientiously through the course of experimentation here laid down 
will gain a better insight into inoreanic chemistry and mineralogy than if he had 'got up' any of 
the best text-boolu of the day, and passed any number of exauiiuatious in their contents." — Chemi- 
cal News. 

The Military Sciences. 

AIDE-MEMOIRE TO THE MILITARY SCIENCES, Framed 

from Contributions of Officers and others connected with the different Ser* 

vices. Originally edited by a Committee of the Corps of Royal Engineers. 

Second Edition, most carefully revised b:^ an Officer of the Corps, with many 

Additions ; containing nearly 350 Engravmgs and many hundred Woodcuts. 

Three Vols., royal 8vo, extra cloth boards, and lettered, £4 xos. 

" A compendious encyclopaedia of military knowledge, to which we are greatly indebted."— 
Hdinburffk Rezriew. 

" The most comprehensive work of reference to the military and collateral sciences.' — yolun- 
teer Service Gazette. 

Astronomy, 

ASTRONOMY. By the late Rev. Robert Main, M.A., F.R.S., 

formerly Radclifife Observer at Oxford. Third Edition, Revised and Cor- 
rected to the present time, by William Thynne Lynn, B.A., F.R.A.S., formerly 
of the Royal Observatory, Greenwich. lamo, 25. cloth limp. 
" A sound and simple treatise, very carefuDy edited, and a capital book for beginners."— A'/^'w* 

/edge. 

"The present edition seems to have been carefully and accurately brought do^^'nto the rwiuire 

ments of the present time by Mr. "Lynn."— Educatiottal Times. 

Geology. 

GEOLOGY, Physical and Historical, Consisting of "Physical 
Geology," which sets forth the leading Principles of the Science \ and " His- 
torical Geology," which treats of the Mineral and Organic Conditions of the 
Earth at each successive epoch, especial reference being made to the British 
Series of Rocks. By Ralph Tate, A.L.S., F.G.S., &c., &c. With over 230 
Illustrations. x2mo, 5s. cloth boards. 

" The fltbiess of the matter has elevated the book into a manual. Its information is exhaustive 
and well arranged." — School Board Chronicle. 

Conchology. 

MANUAL OF THE MOLLUSC A : A Treatise on Recent and 
Fossil Shells. By Dr. S. P. Woodward, A.L.S. With Appendix by Ralph 
Tatb.A.L.S., F.C.S. With numerous Plates and 300 Woodcuts. Handsomely 
bound in cloth boards, 75. 6d, 

"A most valuable storehouse of conchological and geological information."'^ //an/'X^'frr'j 
Science Gossi/. 
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Dr. LARDNER'S HANDBOOKS of NATURAL PHILOSOPHY. 

*i,* The following five volumes, though each is complete in itself, and to be pur- 
chased separately, form A Complete Course of Natural Philosophy. The 
st\le is studiously popular. It has been the author's aim to supply Manuals for the 
Student, the Engineer, the Artisan, and the superior classes in Schools, 

THE HANDBOOK OF MECHANICS. Enlarged and almost re- 
written by Benjamin Loewy, F.R.A.S. With 378 Illustrations. Post 8vo, 
6s. cloth. 

"The perspicuity of the or^pnal lias been reiained, and chanters which had become «bsolctc 
Iia\c been replaced by others of more modem character. The explanatioHS throujifhout arc 
siiuliousiy popular, and care has been taken to show the application of the various branches uf 
l«li\ sics to the industrial arts, and to the practical business of lile." — Mininji yoitnial. 

"Mr. Loewy has carefully revised the book, and brout^ht it up to modern requirements. ' — 
Aa/itre. 

" Natural philosophy has had few exponents more able or Iwtter skilled in the art of p«ipii- 
larisiiijf the suMJ«rct than T>r. l^rdn»-r ; and Mr. Loewy is doini; good service in fitting this tr(.au c 
and the others of the series, for use at the present time."— .sW-yw/rt-;/. 

THE HANDBOOK OF HYDROSTATICS AND PNEUMATICS. 
New Edition, Revised and Enlarged by Benjamin Loewy, F.R.A.S. With 
236 Illtistrations. Post 8vo, 55. cloth. 

"For those ' who desire to attain an accurate knowledjfc of physical science without the pre - 
found nietho<lii of mathematical investigation, ' this work is nut merely iittcuded, hut well adapted." 
—Chemical Netvs. 

" The volume l»efore us has been carefully edited, an^nented to near'y twice the bulk of the, 
iinner edition, and all the most recent matter has been added. . . . It is a \aluable tcxt-bouk." 
— .\ature. 

"Candidates for pass examinations will find it, we think, specially suited to thc'r requirements.' 
r.itfriiifi Mechanic. 

THE HANDBOOK OF HEAT, Edited and almost entirely re- 
written by Benjamin Loewy, F.R.A.S., &c. 117 Illustrations. Post Svo, 6s. 
cloth. 

" The style is always clear and precise, and conveys nistruction witltont Icavini^ any cloiidincsb 
or lurking doubts l>ehind." — JlHgintering. 

"A most exhaustive Ixwk on the subject on which it treats, and is so arraoged that it can be 

understood by all who desire to attain an accurate knowledge of physical science Mr 

l-oewy has included all the latest discoveries in the varied laws and effects of heat." — Sfamfarif. 

" A complete and handy text-hook for the use of students and general readers."— /:><iVfj/i 
Afec/tanic. 

THE HANDBOOK OF OPTICS. ByDiONYSius Lardner,D.C.L.. 

formerly Professor of Natural Philosophy and Astronomy in University 

College, London. New Edition. Edited by T. Olver Harding, B.A. Lond., 

of University College, London. With 298 Illustrations. Small 8vo, 448 

pages, 55. cloUi. 

"Written by one of the ablest English scientific writers, beautifully and elaborately illustrated. 
—Mechanics' Magtueine, 

THE HANDBOOK OF ELECTRICITY, MAGNETISM, AND 

ACOUSTICS. By Dr. Lardner. New Edition. Edited by George Carey 

Foster, B.A., F.C S. With 400 Illustrations. Small 8vo, 5s. cloth. 

" The book could not have been entrusted to anyone better calculated to preserve the terse and 
lucid style of I-^rdner, while correcting his errors and bringing up his work to the present state uf 
scientific knowledge." — Popular Science Rnriew. 

JJi\ Lardner's Handbook of Astronomy, 

THE HANDBOOK OF ASTRONOMY. Forming a Companion 
to the " Handbook of Natural Philosophy.'' By Dionysius Lardner, D.C.L., 
formerly Professor of Natural Philosophy and Astronomy in University 
College, London. Fourth Edition. Revised and Edited by Edwin Dunkin, 
F.R.A.S., Royal Observatory, Greenwich. With 38 Plates and upwards of 
100 Woodcuts. In One Vol., small Svo, 550 pages, gs. 6d. cloth. 
" Probably no other book contains the same amount of information in so compendious and well- 
arranged a form— certainly none at the price at which this is offered to the puUic'—Mhefiaum. 

"We can do no other than pronounce this work a most valuable manual of astronomy, and we 
strongly recommend it to all who wish to acquire a general— but at the same time correct— acquaint- 
ance with this sublime science."— Qttarterly yourytal qf Science, 

"One of the most deservedly popular books on the subject ... We would recommend not 
only the student of the elementary principles of the science, but he who aims at nastermg the 
higher and mathematical branches of astronomy, not to be without this work beside him."— /V»r«- 
cai Magazine. 
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DR. LARDNER'8 MUSEUM OF 8G IENGE AND ART. 

THE MUSEUM OF SCIENCE AND ART. Edited by 
DioNYsius Lardnbr, D.C.L., formerly Professor of Natural Philosophy and 
Astronomy in University College, London. With upwards of i,ico Engrav- 
ings on Wood. In 6 Double Volumes, £1 is., in a new aud elegant cloth bind- 
ing ; or handsomely bound in half-morocco, 31s. 6d. 

Contents : 

ThelTancls: Arc they Inhal)ite<l Worlds?-- motive — Thermometer — New- Planet.s: Lp- 
»* catber IVoenostici — Popular I'allacies in verrier and Adams's Planet— Magnitude aivi 
UiiestioDS of Physical Science— Latitudes and Minuteness— Common Things : The Almanack 
Longitudes — Lunar Influences — Meteeric —Optical Images— How to observe the Heavens 
Stones and ShootingStars— Railway Accidents — Common Things : The Looking-glass 
—Lijht— Common Thimp: Air— Locomotion . Stellar Universe— The Tides— Colour— Com - 
in the United States — Cometary Influences— inon Things; Man — MaeniMne Glasses— In- 
Common Things: Water— The Potter's Art— stinct and Intelligence— The "SoUr Microscope 
Common Things: Fire — Locomotion and i —The Camera Luc)da— The Magic Lantern— 
Transport, their Influence and Progress— The ' The Camera Obscura— The Microscope— The 
Moon— Common Things: The Earth — The , White Ants: Their Manners and HabiLs—The 
I-.iectric Telegraph — Terrestrial Heat — The , Surface of the Earth, or First Notions of 
Sun— Earthquakes and Volcanoes— Barometer, , Geography— Science and Poetry— The Bee- 
Safety Lamp, and Whitworth's Micrometric Steam Navi^tion — Electro- Motive Power — 



Apparatus— Steam— The Steam Engine— The 
J-^ye — The Atmosphere — Time — Common 
Things : Pumps— Common Things : Spectacles, 
llie Kaleidoscope — Clocks and Watches — 
Microsco])ic Drawing and Engraving— Loco- 



Thunder, Lightning^, and the Aurora Borealis 
—The Printing Press— The Crust of the Earth 
— Comets — The Stereoscope — The Pre-Ada- 
mite Earth— Eclipses— Sound. 



opinions of the Press, 

" This series, besides aflbrding popular but sound instniction on scientific subjects with which 
the humblest man in the country ought to be acquainted, also undertakes that teaching of * Com- 
mon Things ' which every well-wisher of his kind is anxious to promote. Many thousand copies of 
this serviceable publication have been printed, in the belief ana hope that the desire for instruetion 
and improvement widely prevails ; and we have no fear that such enlightened faith will meet with 
disappointment."— Times. 

" A cheap and interesting publication, alike informing and attractive. The papers combine 
subjects of importance and great scientific knowledge, considerable inductive powers, and a 
iwpular style of treatment."— ^cTa/or. 

" The ' Museum of Science and Art ' is the most valuable contribution that has ever been 
made to the Scientific Instruction of every class of society."— Sir DAVID BREWSTER, in the 
JVortA British Review. 

" Whether we consider the liberality and beauty of the illustrations, the charm of the writing, 
or tlte durable interest of the matter, we must express oar belief that there is hardly to be found 
Miiiung the new books one that would be welcomed by people of so uiany ages and classes as a 
\ aluable present."— A'jram/fM'r. 

\* Separate books formed from the above ^ suitable for Workmen's Libraries, 

Science Classes, &c. 

Comtnon Things Eacplained, Containing Air, Earth, Fire, Water, Time, 
Man, the Eye, Locomotion, Colour, Clocks and Watches, &c. 233 Illus- 
trations, cloth gilt, 55. 

The Mieroseope. Containing Optical Images, Magnifying Glasses, Origin 
and Description of the Microscope, Microscopic Oojects, the Solar Micro- 
scope, Microscopic Drawing and engraving, &c. 147 Illustrations, cloth 
gilt, as. 

P tpular Geology. Containing Earthquakes and Volcanoes, the Crust of 
the Earth, &c. 201 Illustrations, cloth gilt, 25. td. 

P.tpkUar Physics. Containing Magnitude and Minuteness, the Atmo- 
sphere, Meteoric Stones, Popular Fallacies, Weather Prognostics, the 
Thermometer, the Barometer, Sound, &c. 85 Illustrations, cloth gilt, 2S. 6d, 

Stsam and its Uses, Including the Steam ^igine the Locomotive, and 
Steam Navigation. 89 Illustrations, cloth gilt, u. 

PoptUar Astronotny, Containing How to observe the Heavens— The 
Earth, Sun, Moon, Planets, Light, Comets, Eclipses, Astronomical Influ- 
ences, &c. 182 Illustrations, 45. 6d. 

The Bee and White Ants : Their Manners and Habits. With Illustra- 
tions of Animal Instinct and Intelligence. 135 Illustrations, cloth gilt, 25. 

The Electric Telegraph Populesrised, To render intelligible to all who 
can Read, irrespective of any previous Scientific Acquirements, the various 
forms of Telegraphy in Acttial Operation, xoo Illustrations, cloth gilt, 
IS. 6d, 
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MATHE2SATICS, GEOMETRY, TABLES, etc; 

BracticfU Mathematics* 

MATHEMATICS FOR PRACTICAL MEN. Being a Com- 
mon-place Book of Pure and Mixed Mathematics. Designed chiefly for the 
Use of Civil En^eers, Architects, and Surveyors. Part I. Pure Mathe- 
matics : comprising Arithmetic, Aleebra, Geometry, Mensuration, Trigono- 
metry, Conic Sections, Properties of Curves. Part II. Mixed Mathematics : 
comprising Mechanics in general Statics, Dynamics, Hydrostatics, Hydro- 
dynamics, Pneumatics, Mechanical Agents, Strength of Materials. With an 
Appendix of copious Logarithmic and other Tables. By Olinthus Greg- 
ory, LL.D., F.R.A.S., Enlarged by Henry Law, C.E. 4th Edition, care- 
fully Revised by J. R. Young, formerly Professor of Mathematics, Belfast 
College. With 13 Plates, 8vo, £i is. cloth. 

"Theeneinecr or architect IK ill here fin«l ready to his hand rules for solving nearly every 
iiialhematicai difficulty that may arise in his practice. The rules are in all cases explained by 
means of exaxiples, in which every step of the process is clearly woriced out."— BuiAier. 

"One of the most serviceable books for oractical mechanics. . . . Professor Yoongf has 
modernised the notation throughout, introduced a few paragraphs here and there, and corrected 
the numerous typographical errors which had escaped the eyes of the fonner Editor. The book 
is now as complete as it is possible to make it. It is an instructive book for the student, and a 
Text'book for him who, having once mastered the subjects it treats of, needs occasionally tu 
refreab his memory upon them. —iTut^tn^ News. 

"As a standard work on mathematics it has not been excelled." — Artisan. 

Metrical Units and SystemSf etc. 

MODERN METROLOGY : A Manual of the Metrical Units 
and Systems of the Present Century. With an Appendix containing a proposed 
English System. By Lowis D'A. Jackson, A.M. Inst. C.E., Author of '* Aid 
to Survey Practice," &c. Large crown 8vo, 12s. 6d. cloth. 

" The author has brought together much valuable and interestiug Information. . . . The 
main object of the work appears to be the discussion of a remedy for the evils of the complex 
systems of weights and measures which are unfortunately still in use in this country. To provide 
such a remedy IS a serious task, and one well worthy of the attention of a great statesman such as 
Mr. Gladstone, to whom the work is inscribed. . . . We cannot but recommend the work to the 
consideration of all interested in the practical reform of our weights and measures." — Nature. 

' For the large collection of measures brought toeether, the author supplies the French 




I great ( 

devoted to the calculation ; and the Juxtaposition of the two values affords an easy means of check- 
ing the work by comparison." — Athenaum. 

"For exhaustive tables of equivalent weights and measures of all sorts, and for clear demonstra- 
tions of the effects of the various systems that have been proposed or adopted, Mr. Jackson's 
treatise is without a xin\."— Academy. 

Ttie Metric System, 

A SERIES OF METRIC TABLES, in which the British Stand- 
ard Measures and Weightsare compared with those 0/ the Metric System at present 
in Use on the Continent. Bv C. H. Dowling, C.E. Second Edition, Revised 
and Enlarged. 8vo, xos. 6d. strongly bound. 

"Their accuracy has been certified by Professor Airy, the Astronomer-Royal."— A»t7(/«r. 

" Mr. Dowling's Tables, which are well put together, come just in time as a ready-reckoner for 
the conversion ofone system into the athetr—Affiefiaum 

Oeometry for the Architect^ Engineer^ etc* 

PRACTICAL GEOMETRY, for the Architect, Engineer and 
Mechanic. Giving Rules for the Delineation and Application of various 
Geometrical Lines, Figures and Curves. By E. W. tarn, M.A., Architect, 
Author of "The Science of Building," &c. Second Edition. With Appen- 
dices on Diagrams oi Strains and Isometrical Projection. With 172 Illus- 
trations, demy 8vo, 9s. cloth. 

" No book with the same objects in view has ever been published in which the clearness of the 
rules laid down and the illustrative diagrams have been so satisfactory."— Scv^xxwaM. 

" This Is a manual for the practical man. whether architect, engineer, or mechanic . . . The 
object of tiM author being to avoid all abstruse formulae or complicated methods, and to enable 
persons with but a moderate knowledge of geometry to work out the problems required. "—i?*f^/ixA 
.\fechcutic. 



MATltEJ^ATldS, GEdhtETRY, TAJSLH, etc, 2i 

aoniprehensiv^ Weight CalcHlator» 

THE WEIGHT CALCULATOR. Being a Series of Tables 
upon a New and Comprehensive Plan, exhibiting at One Reference the exact 
Value of any Weight from z lb. to 15 tons, at 300 Progressive Rates, from id. 
to i68s. per cwt., and containine 186,000 Dhrect Answers, which, with their 
Combinations, consisting of a single addition (mostly to be performed at 
sight), will afford an aggregate of 10,266,000 Answers ; the whole being calcu- 
lated and designed to ensure correctness and promote despatch. By Henry 
Harber, Accountant, Sheffield, Author of **The Discount Guide.''^ An en- 
tirely New Edition, carefully revised. Royal 8vo, strongly half-bound, £1 55. 

" A practical and useful work of reference for men of business generally ; it is the best of the 
kind we nave seen. We have freouently been asked if such a work as this could be obtained, and 
therefore refer to it with pleasure. ^Inmmottffer. 

" Of priceless value to business men. Its accuracy and completeness have secured for it ^ 
rputation which renders it quite unnecessary for its to say one word in its praise. It is a necessary 
book in all mercantile ofhce&"—Sktjffield Independent, 

"An enormous amount of labour must have been l)estowed upon the preparation of the tabte->, 
but the result is a series which gives the answers sought more reaaily than any of its predecessors." 
Mining Jottntal. 

Comprehensive Ditf count Ouide, 

THE DISCOUNT GUIDE. Comprising several Series of 
Tables for the use of Merchants, Manufacturers, Ironmongers, and others, 
by which may be ascertained the exact Profit arising from any mode of using 
Discounts, either in the Purchase or Sale of Goods, and the method of either 
Altering a Rate of Discount or Advancing a Price, so as to produce, by one 
operation, a sum that will realise any required profit after allowing one or 
more Discounts : to which are added Tables of Profit or Advance from i^ to 
90 per cent.. Tables of Discount from ij to gSf per cent., and Tables of Com- 
mission, &c.f from i to zo per cent. By Henry Harbbn, Accountant, Author 
of •• The Weight Calculator." New Edition, carefully Revised and Corrected. 
Demy 8vo, 544 pp. half-bound, £t 5s. 

"All these tables are well arranged and clearly printed ; and the collection will be fodhd of great 
value in those businesses for which ttie book has lieen especially compiled."— fN^tn^trtn^. 



" A book such as this can only be appreciated by business men, to whom the saving of time 

uis saving of money. We have the nigh authority of Professor J. R. Young that the tables 

throughout tnc work are constructed upon strictly accurate principles. The work is a model of 



typographical clearness, and must prove .of great value to merchants, manufacturers, and general 
traders. — British Trade youmai. 



" Much time and labour will be saved by the use of this book— even to the most expert aritli- 
idan. The great practical utility of tne 'Dis 
work of reference."— Z<7«rftf« Commercial Record. 



nietidan. The great practical utility of tne ' Discount Guide ' will no doubt make it a standard 



Iron and Metal Trades^ CtUctUator. 

THE IRON AND METAL TRADES' COMPANION. Being 
a Calculator, containing a Series of Tables upon a New and Comprehensive 
Plan, for expeditiously ascertaining the Value of any Goods bought or sold 
by Weight, from is. per cwt. to 1125. per cwt., and from one farthing per 
pound to one shilling per pound. Eacn Table extends from one pound to 
100 tons. To which are appended Rules on Decimals, Square and Cube Root, 
Mensuration of Superficies and Solids, &c. ; also Tables of Weights of 
Materials, and other Useful Memoranda. By Thomas Downie. Strongly 
bound in leather, 396 pp., 9s. 

" A most useful set of tabtes, and will supply a want, for nothing like them before existed."— 
BnildiHg News. 

" Will save the possessor the trouble of making numerous intricate calculations. Although 
specially adapted to the iron and metal trades, the tables contained in this handy little companion 
will be round useful in eveiry other business in which merchandise is bought and sold by weight."— 
Railway News. 

Practical Geometry, 

THE GEOMETRY OF COMPASSES; or, Problems Resolved 

by the mere Description of Circles and the use of Coloured Diagrams and 

Symbols. By Oliver Byrne. Coloured Plates. Crown 8vo, 3s. 6d. cloth. 

" A very useful work, which will be valued by all who ar« pursuing the useful and fascinating 
study of geometry."— /n)«. 

" The treatise is a good one, and remarkable— like all Mr. Byrne's contributions to the science 
of geometry— for the lucid character of its teaichhig."— Bui/ding News. 

"The problems in this useful book are cleverly worked out by beautifully coloured and uncolourcd 
diagrams. It Will no doubt be extensively circulated. We liighly recommend it."— Cam Aridjfe 
lixpress. 
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INDUSTRIAL AND USEFUL ARTS. 



Soiip'inaking, 

THE ART OF SOAP-MAKING : A Practical Handbook of the 
Manufacture of Hard and Soft Soaps, Toilet Soaps^ &c. Including many New 
Processes, and a Chapter on the Recovery of Glycerine from Waste Leys. 
By Alexander Watt, Author of *• Electro-Metalfurgy Practically Treated," 
&c. With numerous Illustrations. Crown 8vo, 9s. cloth. 

"The work will prove very useful, not merely to the technological student, but to the practical 
boiipboiler who wishes to understand the theory of his art,"— Chemicai A'ews. 

"It Is really an excellent example of a technical manual, enterini^. a!> it does thorouehly aii<! 
rxhaiistively both into the theory and practice of soap manufacture. The book is well and honestly 
«l«>ne, and deserves the considerable circulation with which it will doubtless mceW'—Kttoittftfge. 

" Mr. Watt's book i.s a thoroughly practical treatise on an art which has almost no literature in 
oiir language. We congratulate tiie author on the success of his endeavour to fill a void in Hnglish 
te> hnical literature."— A'aZ/rr^. 

". . . . Clearly and concisely written, and appears to be comprehensive and complete." — 
/•'nirinefrui/r. 

Leather Mttntt fact are, 

THE ART OF LEATHER MANUFACTURE, Being a 
Practical Handbook, in which the Operations of Tanning, Currying, and 
Leather Dressing are fully Described, and the Principles of Tanning Ex- 
plained, and many Recent Processes introduced; as also Methods for the 
Estimation of Tannin, and a Description of the Arts of Glue Boiling, Gut 
Dressing, &c. By Alexander Watt, Author of " Soap-Making." " Electro- 
Metallurgy," Ac. With numerous Illustrations. Crown 8vo, 125. 6d. cloth. 

[jfust published. 

" Kvery item of use and interest to the leather trade has been touched upon, and the descrip- 
tions and explanations of the various processes are exhaustively given."— Taww^rj' and Curriers' 
yournaf. 

" A most lucid and readable book upon difficult and intricate subjects. Every known process of 
tanning, from the most primitive to the most recent, is fully and accurately described.' —Scottish 
I. father Trader. 

Boot and Shoe Making, 

THE ART OF BOOT AND SHOE-MAKING. A Practical 
Handbook, including Measurement, Last-Fitting, Cutting-Out, Closing and 
Making, with a Description of the most approved Machinery employed. 
Bt John B. Leno, late Editor of St. Crispin, and The Boot and Shoe-Maker. 
With numerous Illustrations. Crown 8vo, 5s. cloth. [7^^ published. 

" A very complete account of the art and science of bootmaking. which includes all that need 
b<^ said about leathers and other materials, as weO as about hand-tools and the various machin<^ 
that have latterly been introduced to supplement or supersede the old-fashioned handiwork." — 
f/WJtlyDis^a/ch. 

Uentistry, 

MECHANICAL DENTISTRY : A Practical Treatise on the 
Construction of the various kinds of Artificial Dentures. Comprising also Use- 
ful Formulae, Tables and Receipts for Gold Plate. Clasps, Solders, &c. &c. 
By Charles Hunter. Second Edition, Revised. With upwards of 100 
Wood Engravings. Crown Svo, 7$. 6d. cloth. 
"The work is very practical."— A/<>«/AO' Revieio qf Dental Siirjfcry. 
"An authoritative treatise. . . . We can strongly reconmtend Mr. Hunter's treatise to all 

students preparing for the profession of dentistry, as well as to every mechanical dentist."— Z>i/^/fVt 

'Journal of Medical Science. 

" A work in a concise form that few could read without gaining information {Tonu'—BritiiA 
Journal of Dental Scietue. 

"The best book on the subject with which we are acquainted."— i*/(ftf»Va/ /"rrw and Circular. 

Brewing, 

A HANDBOOK FOR YOUNG BREWERS. By Herbert 

Edwards Wright, B.A. Crown Svo, 3s. 6d. cloth. 

" This little v«]ume, containing such a large amount of good sense in so small a compass, ought 
to recommend itself to every brewery pupil, and many who have passed that stage.' —ifr«wrj' 
Guardian. 

J*T!'^^^°!' !!/.*l'^ '^l-?'"'^ written, and the author has successfully brought his scientific know- 
«..— jj^s. ,.. ..... ... -5,.g^,^^ 

not onfy 




INDUSTRIAL AND USEFUL ARTS. 



Ulectroplatinff, etc. 

ELECTROPLATING : A Practical HaHibook. By J, W. Uruu- 
HAiT.C.E. WUhnninaniDillliulIatiotu. Crown Hto. 5>. cloth. 

i-DiiLiiicHlsUlolhMfl Aiulcunbid enHrimenlAl vWcimypirn who hfl¥c bul sHfliMrAnr. km'"- 
Ivitfo or EKft pTouub at Ihc an to which (Sty lum thtEi afrchlkm.'— £Vj|f m 'h^ /TH^r*. 

£:iectfotyping, etc. 

ELECTROTYPING : Tbi RiimdutlioH and MuUipUcatioi „/ Pn-il. 
ing Surjacts ani Worki of Art by Iht Eleelm-llrKttlliea of Mtlali. ByJ. W. 
UHQUHAHt, C.E. Ciawu Svo, is. cloth. 
"TkB book fc«thim.,rti1)r|mttlialtliil llBiiu«>B to UMt »llli m *iilliBtow.rjnio..iMli' 
i<-.i<k'i\ piTt of cl«lridlr7^l/& tlKnfun. tcnikulid Ihrnivh rt> levlii« hw>. <^'ll'°>W'' ''^ 

" In thfc work thr juithor gutm ^p —ticaHy^ wfcit llinfnitflilj' iMo neir flF|tf.rtnvli( <^ ihfi 

JClecfrie Light luff. 

ELECTRIC LIGHT: Us PnducUoit and Usi. Embodyini; I'lam 
DiiectioDi for Itw TreaUiielit of VoLlaic Balleries, Electric Lhiiii'«. nnil 
Dynamo-Elecltic Muhioes. By I. W. Urqi^haht. ^■^■. Author ol " blv.ltc- 
pUliiui A Pr«;tical H4DdbMk-' Ediwd by F.C. Webb, H.I.C.E., M.S. T.K. 
Seccotl EdUbn, reviied, with larga Additiong uid tiS tllusu. 7L &1. cloib. 

'■ Tbc Ink li br (U- Ike bat thai w< iHivt M IBH vitli on llH iBUKt.~'.41*c>»>u>. 

"II Id ttieonJjworiEHIpRienmTflllable which fCtvAbi liiiGuan_tnM%ib>ekiFIfH< iiid«i (mrt 

llwpf«H<ntliii*btaradiidnetheeloctTlc]]£ht. . - . A clup(« on the coinpomh* ? OHt of lliu 

ukcnfcl|MudffcsinJHBiichvihiiblcindlnt«o«^r^^^°^^|]-J|V^ 

ouir H oJtIvhKd frmn TDlUic oi fflltahk talHrics. but tresis ■llEnKih^ibfl dynanicveWirii 

ELECTRO-METALLURGY; PracticaUy Treated. ByALESANUsn 
Watt, F.R.S.SJI. Eighib Ediiioii, Revised, with Additional Mutter ati<l 
lUoslralions, Including ihe most recent Procesaes. lamo, jj, M, ctolli boards. 

SUvevMuithH' Work. 

THE SILVERSMITH'S HANDBOOK. Containing full In. 
structioni for Ibe Alfoying and Working of Silver, includiaR ihe d^nerenl 
modesofReBning and Melting the Metal, Its Solders. tbePrspual.ioii of lim- 
lalion Allovs, Melbodi of Manipulation, Prevention of Waste, Instruction:, 
for Improving and Finisbing ibe Surface of Ihe Work, logether wiih othei 
useful Information and Memoranda. By Gioiiei B. Gee, JeneUur. &c. 
Second Edition. Reviled, with numerout tlluatrationa. izmo, 31. lul. i;lotli 
boards. [Jual tublillud. 

'Mitmi 

THE C 

lions in (he Art of Alloying. Melting, Reducing, Coloiiring, Colleciinij aii<) 
Refining. Tbeprocesseiof Manipulation, Recovery of Waste, Clleiiucal and 
Physical Properties of Gold, with a New System of Mixing lis Allays; Solders, 
Enamels, asd olber useful Rules and Recipes, &c. By Ga - " " 
Second Edition, considerably enlarged, iimo, jr. W. clolb b< 

(UIL DBTiiculazs Tdt mliLiie alloys and «idiMK ii enoniially a book for tbe wort 
fUiri^ tbe purpote tnlcnd«l,'^//#rArrv1^/ ymtrMal. 

The be$t worli yd prJnTcd en lis HilSeci lor n Toaioiuljle prin. We ha 



GoMmmitlui' Work. 

THE GOLDSMITH'S HANDBOOK. Containing tuli 
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CHEMICAL BSANUFACTUBES A COMMERCIS. 



ate of Soda.>-XIV. Bleachimr Powder^XV^ 
Utilisation of Tank Wastc—XVl. General Re- 
marks— Four Appendices treating of Yieidss 



Alkali TretdCf Manufacture of StUphuric Acidf etc, 

A MANUAL OF THE ALKALI TRADE, including the 
Manufacture of Sulphuric Acid, Sulphate of Soda, and Bleaching Powder. 
Bv John Louas, Alkali Manufacturer, Newcastle-upon-Tyne and London. 
With 23a niiistrations and Working Drawings, and containing 386 pages of 
Text. Super-royal 8vo, £z izs. 6d. cloth. 

'*'«* This work provides (i) a Complete Handbook for intending Alkali and 
Sulphuric Acid Manufacturers, and for those already in the field who desire to 
improTe their plant, or to become practically acquainted with the latest processes 
and developments of the trade : (2) a Handy Volume which Manufacturers can 
put into the hands of their Managers and Foremen as a useful guide in their daily 
rounds of duty. 

Synopsis of Contents : 

Chap. I. Choice of Site and General Plan of Finishing. — X. Soda Crystals. ~ XI. Refined 

Works.— II. Sulphuric Acid.— III. Recovery of | Alkali.-OCII. Caustic Soda.— XIH. Bi-carb(m- 

the Nitrogen Compounds, and Treatment of - - ■ - -« « »"' 

SmaU Pyntes.— 1\'. The Salt Cake Process.— 

V. Legislation upon the Noxious Vapouri Ques- 

tion.— VI. The Hargrcaves' and Jones' Pro- Sulphuric Acid Calculations, Anemometers, and 

cesses — VII. The Balling Process.— VIII. Lixi- Foreign Legislation upon the Noxious Vapours 

viation and Salting Down.— IX. Carbonating or 1 Question. 

" The author has given the fuUest, most practical, and, to all concenied in the alkali trade, most 
valuable mass of information that, to our knowledge, has been published in any language."— /:/<- 
giiteer. 

"This book is written by a manufacturer for manufacturers. The working details of the most 
approved forms of apparatus are given, and these are accompanied by no less than 2%i wood en- 
gravings, all of which may be used for the purposes of construction. £very step in tne manufat • 
ture is very fully described in this manual, ancf each improvement explained. Everything which 
tends to hitroduce economy into the technical details of tnis trade receives the fuUest attention." — 
Athenceutn. 

"The author is not one of those «lever compilers who . on short notice, » il 1 ' read up ' any concei \ • 
able subject, but a practical man in the best sense of the word. We find here not merely a sound 
and lummous explanation of the chemical principles of the trade, but a notice of numerous matters 
which h^ve a most imix>rtant bearing on the successful conduct of alkali works, but which are 
generally overlooked by even the most experienced technological authors." — Chemical Review. 

Commercial Ctiemical Analysis, 

THE COMMERCIAL HANDBOOK OF CHEMICAL AN-. 
A LYSIS; or, Practical Instructions for the determination of the Intrinsic or 
Commercial Value of Substances used in Manufactures, in Trades, and in the 
Arts. By A. Normandy, Author of "Practical Introduction to Rose's Che- 
mistry," and Editor of Rose's *' Treatise on Chemical Analysis." New 
Edition, Enlarged and to a great extent re-written, by Henry M. Noao, 
Ph.D., F.R.S. With numerous Illustrations. Crown 8vo, 12s. 6d. cloth. 

" We recommend this book to the careful perusal of everyone ; it may be truly affirmed to be 
of universal interest, and we strongly recommend it to our readers as a guide, alike indispensable to 
the house\vife as to the pharmaceutical practitioner."— Afat^ftca/ Times. 

" Essential to the analysts appointed under the new Act. The most recent results are given, 
aiid the work is well edited and carefiilly written." — Nature. 

Dye^Wares and Colours, 

THE MANUAL OF COLOURS AND DYE-WARES : Their 
Properties^ Applications, Valuation^ Impurities, and Sophistications. For the 
use of Dyersj Printers, Drysalters, Brokers, &c. By J. W. Slater. Second 
Edition, Revised and greatly Enlarged. Crown 8vo, ys. 6d. cloth. 

*«'*' This book contains a description of about Six Hundred Colours, Chemi- 
cals, and Drugs used in the Tinctorial Arts, and their Sources, Applications, and 
possible Impurities. 

" a complete encyclopadia of the materia Hnctoria. The information given respecting each 
article is full and precise, and the methods of determining the value of articles such »s these, so 
liable to sophistication, are given with clearness, and are practical as well as valuable.'^— CA«mtj/ 
and Druggist. 

•• Practical dyers, &c.. win welcome the work in its improved form. There is no other work in 
the lauigiuge which covers precisely the same ground. To technological students preparing for 
examkietious m dyemg and printing it will prove exceedingly useful."— CA^witoi/ News. 
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Yotiatt and Burn's Conij^lete Grazier. 

THE COMPLETE GRAZIER, and FARMER'S end CATTLE- 
BREEDER'S ASSISTANT, A Compendiam of Husbandry; especially in 
the departments connected with the Breeding, Rearing, Feeding, and Gensral 
Management of Stock ; the Management of the Dairy, &c. With Directions 
for the Culture and Management of Grass Land, of Grain and Root Crops, 
the Arrangement of Farm Offices, the use of Implements and Machines, and 
on Droinmg, Irrigation, Warping, &c. ; and the Application and Relative 
Value of Manures. By William Youatt, Esq., V.S. Twelfth Edition, rery 
considerably enlarged and brought up to the present requirements of Agri- 
cultural Practice by Robert Scott Burn, Author of " Outlines of Modern 
Fanning," "Landed Estates Management," "Farm Management," "The 
Lessons of My Farm," &c. One large 8vo Volume, 860 pp., with' 244 Illustra- 
tions, £1 IS. half-bound. 
*' The standard and test-book with the fanner and gfrazier."— For/M^rt' Afag^azifu. 

" A treatise which will remain a standard work on the subject as Ion[f as British acricakure 
endures."— jl/br* Latie F^rtss (First Notice). 

" The book deals with all departments of afiiriculture, and contains an immense amount of 
valuable information. It is, in fact, an encyclopaedia of agriculture put into readable form, and it 
is the only work equally comprehensive brought down to present date. It is excellently printed on 
thick paper, and strongly bound, and deserves a place in the library of every agriculturist."— iia«'> 
l,an€ Excess (Second Notice). 

" Of great value to the farmer, more especially to the young cattle breeder and feeder. . . . 
This esteemed work is well worthy of a place in the libraries of agriculturists."— A'brfA BrIMsh 

"A valuable repertory of intell^nee for all who make agriculture a pursuit, and especially for 
those who aim at keeping pace with the Improvements of the age. . . . The new matter is s^ 
so valuable a nature that tne volume is now almost entitled to be considered as a distinct work. '— 
JieU'sJlfessen£vr. 

Modem Fanning* 

OUTLINES OF MODERN FARMING. By R. Scott Burn. 
Soils, Manures, and Crops— Farming and Farming Economy— Cattle, She^, 
and Horses— Management of the Dairy, Pigs and Poultry — Utilisation . of 
Town-Sewage, Irrigation, &c. Sixth Edition. In One Vol., 1,250 pp., half- 
bound, profusely Illustrated, 12s. 

"The aim of the author has been to make his work at once comprehensive and trustworthy, 
and in this aim he has succeeded to a degree which entitles him to much credit."— A/«ml//^ 
ytdvertistr. 

"Eminently calculated to enlighten the agricultural community on the varied sul^ects of 
which it treats^ and hence it should find a place in every farmer's library."— Ci<y Press. 

" No fanner should be without this book."— ^an^Mrj* Guardian. 

A gridUtural Engineering. 

THE COMPLETE TEXT-BOOK OF FARM ENGINEERING. 
Comprising Practical Treatises on Draining and Embanking ; Irrigation apd 
Water Supply; Farm Roads, Fences, and Gates; Farm Buildings, Bftrn 
Implements, and Machines ; Field Implements and Machines ; and Agrisul- 
tural Surveying, Levelling, &c. By Prof. John Scott, Editor of tUe 
Farmers' Gazette, late Professor of Agriculture and Rural Economy at the 
Royal Agricultural College,. Cirencester, &c., &c* In One Vol., 1,150 pages, 
win 600 Illustrations, its, half-bound. {Just published. 

"Acopyofthisworic should be treasured up in every library where theowner thereof is in 
any way connected with land."— /^0rM and Home. 

" Written with great care, as well as with knowledge and ability. The author has done his 
work well ; we have found him a very trustworthy guide wherever we have tested his statements. 
The volume will be of great value to agricultural students, and we have much pleasure in rccom- 
iitending iW-'AfarA I^ne Excess. 

" For a young agriculturist we know of no handy volume so likely to be more usefully studied. 
— BelFs Weekly Messenger. 

Amateur Farming. 

THE LESSONS OF MY FARM: A Book for Amateur Agri- 
culturists. Being an Introduction to Farm Practice. By Robert Scott 
Burn. With numerous Illustrations. 

[i4 New and Enlarged Edition in preparatiofi. 
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A TexUBook of English Agriculture. 

THE FIELDS OF GREAT BRITAIN : A Text-Book of 

Af[;ricuUure, adapted to the Syllabus of the Science and Art Department. 

For Elementary and Advanced Students. By Hugh Clements (Board of 

Trade). i8mo, 25. 6d. cloth. 

" A most comprehensive volume, givinc; a mass of in!tomatioa."-'jl£TictUturai Eamcmist. 

" It is a loDff time since we have seen a book whidi has pleased us more, or which contains 
such a vast anduseful fund of knowledge."— /:'(/Hr<r/jowa/ Times. 

Agricultnral Data* 

NOTE BOOK of AGRICULTURAL FACTS and FIGURES, 
for Farmers and Farm Students, By Primrose McConnell, Fellow of the 
Highland and Agricultural Society: late Professor of Agriculture, Glasgow 
Veterinary College. Royal 32mo oolong, leather, with strap, 4s. 

" It is full of very valuable information. Farmers' sons and other youths who ^nsh to become 
farmers at home or abroad, mijrht. even before their school education is completed, become familiar 
\vith the facts and fisfures furnished in this interesting and valuable little \ioo\i."— Aberdeen Free 
Press. 

Hudson^s Land Vfihtcr^s Pocket^Book. 

THE LAND VALUER'S BEST ASSISTANT: Being Tables 
on a very much Improved Plan, for Calculating the Value of Estates. With 
Tables for reducing Scotch, Irish, and Provincial Customary Acres to Statute 
Measure, &c. By R. Hudson, C.E. New Edition. Royal asmo, leather, gilt 
edges, elastic band, 45. 

" This new editien includes tables for ascertaining the value of leases for any term of year<; 
and for showing how to lay out plots of ground ef certain acres in forms, square, round, &c.. with 
valuable rules for ascertaming the probable worth of standing timber to any amount ; and is of 
incalculable value to the country gentleman and professional ma.n."—Farnurs Journal. 

EwarVs Land I^nprover's Pocket^Book. 

THE LAND IMPROVER'S POCKET-BOOK OF FORMULA, 
TABLES and MEMORANDA required in any Computation relating to the 
Permanent Improvement of Landed Property. Bv John Ewart, Land Surveyor 
and Agricultural Engineer. Royal szmo, oblong, leather, gilt edges, with 
elastic oand, 45. 
" A compendious and handy little volume." — Spectator. 

Complete Agricultural Survegor's Pocket-Book. 

THE LAND VALUER'S AND LAND IMPROVER'S COM- 
PLETE POCKET-BOOK. Consisting of the above Two Works bound to- 
gether. Leather, gilt edges, with strap, 7s, 6d. 

" We consider Hudson's book to be the best ready-reckoner oa matters relating to the valua* 
tlon of laod and crops we have ever seen, and its combination with Mr. Ewart's work greatly 
enhances'the value and usefulness of the latter-mentioned. . . . It is most useful as a manual 
for reference."— A^w/A ^England Farmer, 

Potato Culture. 

POTATOES : How to Grow and Show them, A Practical Guide to 

the Cultivation and General Treatment cxf the Potato. By James Pink, 

With Illustrations. Second Edition. Crown 8vo, 35. cloth. 

"A well-written little volume. The author gives good practical instructions under both 
divisions of his suh}cct."'—A£ricuitMra/ Gazette. 



GARDENING, FLORICULTURE, etc. 

Earlg Fruits, Flowers and Vegetables. 

THE FORCING GARDEN : or, How to Grow Early Fruits, 
Flowers, and Vegetables. With Plans, and Estimates for Building Glass- 
houses, Pits and Frames. Containing also Original Plans for Double Glazing, 
a New Method of Growing the Gooseberry under Glass, &c., &c., and on Venti- 
lation, Protecting Vine Borders, &c. With Illustrations. By Samuel Wood. 
Crown 8vo, 3s. 6d. cloth. 

"A good book, and fairly fills a place that was In lome degree vacant. The book is written 
with great care, and contains a great deal of valuable tencMng."— Gardeners' Majraaine. 

^ ■ ." ^*.'.; "^^'<*<><*'s ^^ is an origpnal and exhaustive answer to the question 'How to <;rnw Farlv 
Fruits, Mowers and Vogetahles f ' --/ ,1/,,/ aft,/ II ;*.',/• 
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i^ood Gardening, 

A PLAIN GUIDE TO GOOD GARDENING ; or, How to Grow 
Vegetables, Fruits, and Flowers. With Practical Notes on Soils, Manures, 
Seeds, Planting. Layin^-out of Gardens and Grounds, &c. By S. Wood. 
With numerous Illustrations. Third Edition. Crown 8vo, ss. cloth. 

" A very good book, and one to be highly recommended as a practical guide. The practical 
directions are excellent." — Athtttaum. 

" May be recommended to young gardeners, cottagers, and speciaOy to amateurs, for the plain 
simple, and trustworthy information tt givts on common matters too often negiccted."— Gardeners 
Chronicle, 

iJalnfiU Gardening. 

MULTUM'IN'PARVO GARDENING; or, How to make One 
Acre of Land produce £620 a-year by the Cultivation of Fruits and Vegetables ; 
also. How to Grow Flowers in Three Glass Houses, so as to realise £176 per 
annum clear Profit. By Samuel Wood, Author of "Good Gardening,*' &c. 
Fourth Edition, revised. With Wood Engravings. Crown 8vo, 2s. cloth. 

"We are bound to recommend it as not only suited to the case of the amateur and gentleman's 
g^ardener, but to the market grower." — Gardeners' Magazuu. 

" Of all the practical guides to the amateur, as well as being invaluable to most gardeners, Mr. 
Wood's book is the most accurate and conase."— Horticultural Record. 

Crardening for Ladies, 

THE LADIES\MULTUM-IN-PARVO FLOWER GARDEN, 
and Amateur's Complete Guide, With Illustrations. By Samuel Wood, 
Crown 8vo, 3s. 6d, cloth. 

" This volume contains a good deal of sound, common-sense instruction."— F/[)rtj/. 
" Full of shrewd hints and useful instructions, based on a lifetime of experience."— .9h>/x;;/a//. 

lieceipts for Gardenem, 

GARDEN RECEIPTS, Edited by Charles W. Quin. lamo, 
15. 6d. cloth limp. 
"A useful and handy book, containing a good deal of valuable information."— v4/A^n^r/m. 

Kitchen Gardening, 

THE KITCHEN A ND MA RKET GA RDEN. By Contributors 
to "The Garden." Compiled by C. W. Shaw, Editor of" Gardening Illus- 
trated." x2mo, 3S. 6d. clotn boards. 
•• The most valuable compendium of kitchen and market-garden work published."— /arw/tr. 

Cottage Gardening, 

COTTAGE GARDENING; or, Flowers, Fruits, and Vegetables for 
Small Gardens. By E. Hobday. i2mo, is. 6d, cloth limp. 
" Definite instructions as to the cultivation of smsill gardens."— ^co/rma». 
"Contains much useful information at a small charge."— Gla^ow Herald. 
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Auctioneer's Assistant, 

THE APPRAISER, A UCTIONEER, BROKER, HOUSE AND 
EST A TE A GENT AND VALUER'S POCKET ASSISTANT, for the Valua- 
■ tion for Purchase, Sale, or Renewal of Leases, Annuities and Reversions, and 
of property generally; with Prices for Inventories, &c. By John Wheeler, 
Valuer, &c. Fifth edition, Re-written and greatly Extended by C. N orris, 
Surveyor, Valuer, &c. Royal szmo, 5s. cloth. 

" A neat and concise book of reference, containing an admirable and dearly-arran^d list of 
prices for inventories, and a very practical guide to determine the value of furniture. Sic." — Standard. 

" Cram full of valuable information of practical value. It is a trustworthy and compendious 
guide to all sorts of valuation."— /«j«raw« Agent. 

Auctioneering, 

A UCTIONEERS : Their Duties and Liabilities, By Robert 

Squibbs, Auctioneer. Demy 8vo, los. 6d. cloth. 

"The position and duties of auctioneers are treated compendiously and c\eaLrly."— Builder. 
"Kvery auctioneer ought to possess a copy of this excellent work." — Ironm»Hger. 
"Of grt at value to the profession. . . . We readily welcome this book."— /fj/aZ/'j ^arr,'/'/^. 
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House Property* 

HANDBOOK OF HOUSE PROPERTY : A Popular and Practical 
Guide to the Purchase, Mortgage, Tenancy, and Compulsory Sale of Houses and 
Land, By E. L. Tarbuck, Architect and Surveyor, Third Editioo, i2mo, 
35. 6d, cloth. 

" The advice is thorous^hly pncticaL**— Zow youriml. 

"This is a well-written and thoughtful work. We commend the work to the careful study of all 
interested in questions affecting houses and land." — Land As^tnt^ Record. 

iHtvood's Estate Tables, 

TABLES FOR THE PURCHASING OF ESTATES, Freehold, 
Copyhold, or Leasehold; Annuities, AdvowsoHs,&c., Siud for the Renewing ot 
Leases held under Cathedral Churches, Colleges, or other Corporate bodies, 
for Terms of Years certain, and for Lives ; also for Valuing Reversionary 
Estates, Deferred Annuities, Next Presentations, &c.: together with Smart's 
Five Tables of Compound Interest, and an Extension of the same to Lower 
and Intermediate Rates. By W. In wood. 22nd Edition, with considerable 
Additions, and new and valuable Tables of Logarithms for the more Difficult 
Computations of the Interest of Money, Discount, Annuities, &c., by M. Fedor 
Thoman, of the Soci^t^ Credit Mobilier of Paris. i2mo, 85. cloth. 

"Those interested in the purchase and sale of estates, and in the adjustment of compensation 
rases, as well as in transactions in annuitiea^ life insurances. &c., will find the present edition of 
rminent service."— iTw^iMMrtM^. 

" ' Inwood's Tables ' still maintain a most enviable reputation. The new issue has been enriched 
by large additional contributions by M. Fedor Thoman, whose carefully arranged Tables cannot 
fail to De of the utmost utility."— AfiMtw^ yoitmal. 

How to Invest, 

HINTS FOR INVESTORS : Being an Explanation of the Mode 
of Transacting Business on the Stock Exchange. To which are added Com- 
ments on the Fluctuations and Table of Quarterly Average prices of Consols 
since 1750. Also a Copv of the London Daily Stock ana Share List. By 
Walter M. Playford, Sworn Broker. Crown 8vo, 2s. cloth. 

"A clearly-written book, by one who evidently knows the sort of information which the 
nvpstor is likely to want,"— iL/<»>-rfV News. 

" An invaluable guide to investors and speculators."— J?u//>tfM<r/. 

A Complete Epitome of the Laws of this Country, 

EVERY MAN'S OWN LAWYER: A Handy-book of the 
Principles of Law and Equity. By A Barrister. Twenty-second Edition. 
Carefully revised and brought down to the end of the last Session, including 
Summaries of the Latest Statute Laws. With Notes and References to the 
Authorities. Crown 8vo, price 6s. tid. (saved at every consultation), strongly 
bound in cloth. 

Comprising THE RIGHTS and Wrongs OF INDIVIDUALS— MERCANTILE AND COM- 
MERCIAL Law— Criminal Law— parish Law— County Court Law— Game an» 
i-isHERV Laws— POOR Men's Lawsuits— The Laws of Bankruptcy- Bets anu 
Wagers— Cheques. Bills, and notes— Contracts and Agreements— copyright 
> -Elections and registration-insurance— libel and slander— Marriage and 
divorce-— Merchant Shipping— Mortgages —Settlements— stock Exchangk 
practice— Trade Marks and Patents— Trespass;— Nuisances, &c.— Transfer oi- 
LAND, Ac- Warranty— Wills and Agreements. &c. &c. 

Also, Law for Landlord and Tenant— Master and Servant— Workmen and Apprentices — Heirs 
—Devisees and Legatees— Husband and Wife— Executors and Trustees— Guardian and Ward- 
Married Women and Infants — Partners and Agents— Lender, Borrower and Sureties — Debtor and 
Creditor— Purchaser and Vendor— Companies and Associations — Friendly Societies— Clergymen- 
Churchwardens— Medical Practitioners, &c.— Bankers — ^Farmeft — Contractors— Stock and Share 
Brokers— Sportsmen — Gamekeepers — Farriers and Horse Dealers— Auctioneers — House Agents — 
Innkeepers, &c. — Bakers— Millers, &c.— Pawnbrokers— Surveyors— Railways and Carrier^— Con. 
<>rables— Seamen— Soldiers, &c. &c. 

opinions of the Press. 

" No Snglishtnan ouffht to be 7oithoitt this book. . . . Any person perfectly uninformed on 
legal matters, who may require sound Information on unknown, law points, will, by reference to this 
book, acquire the neceasaiv information, and thus on many occasions save the expense and loss of 
lime of a visit to a lawyer. — JiHgineer. 

" It is a complete code of English Law, written In plain language, which all can understand. 
' • ' ^<>ul<l De in the hands of every business man, and all who wish to abolish lawyers' bills. "— 
^eekiy Times. ' 

"A useful and concise ^>itome of the law, compiled with considerable care."— /.tfw Magatint. 

" What it professes to b^-a complete epitome of the laws of this country, thoroughly intelli- 
gible to non-professional readers. The book is a handy one to haw in readiness when some knotty 
point requires ready solution."— ^//r^ Life. 

J- OODKN AMD CO., PRINTERS, X72, ST. JOHN STREET, E.C. 



^•g» MECHANICAL ENQINEERINQ, &c. 

:3>[t DETAILS OF MACHINERY. Comprising Instrac- ] 

' cS ^^^°^ ^^^ ^^ Execution of Yarioas V^otka in Iron, in the | 
^2 Fitting Shop, Foundiy, and Boiler Yard. By Fbancis Camtux, , 
1^^ C.E. 38. ; cloth boards, 3s. 6d. 

r^ MECHANICAL ENGINEERING. Comprismg Me- \ 
^^ tallorgy, Casting, For^ng, Tools, Workshop Machinery, the j 
i;^ Steam Engine, &c. By F. Oampin, O.E. 2s. 6d. ; cloth bds., Ss. ] 

^?i THE SLIDE RULE, AND HOW TO USE IT: ; 
[^ By C. HoABB, O.E. With a Slide Bale in Tuck of Cover. « 
Jl^ 2e. 6d. ; cloth boards, 3s. i 

^j THE BOILERMAKERS' ASSISTANT, in Drawing, 
^4^ Templating, and Calculating Boiler and Tank Work. By i 
■j^ John Coubtnet. Bevised by D. K. Clabk, C.E. 2s. i 

'^ THE BOILERMAKERS READY-RECKONER. ' 

kSS Wit^ Examples of Practical Geometry and Tern plating. By 

t^\ John Cou&tnbt. Edited by D. K. Clabx, M.In8t.0.E. Second 

^)«<o Edition, revised. 4s., cloth limp; 6s., stxongly half-bound in 

'X^ leather. [Just FublUhed, 

k64 -^'^^^^ BOILERS: their Construction and Manage- 
)^^ ment. By B. Abmstbono, C.E. lUustrated. Is. 6d. 

THE STEAM-ENGINE. By Dr. Lardneb. Is. 6d. , 

THE STEAM-ENGINE, the Mathematical Theory of, 
with Bules at length, and Examples for the use of Practical 
>'J^ Men. By T. Baxer, C.E. Illustrated. Is. 6d. 

'^^ STEAM AND THE STEAM-ENGINE, being an 
Extension of Mr. John Sewell's ''Treatise on Steam." By D. 
KiNNEAR Clabx, M.I.CE. Third Edition. 3s. 6d. ; cloth bds., 4s. 

LOCOMOTIVE ENGINES. By G. D. Dempsey, C.E. ; 
with large additions treating of the Modern Locomotive, by 
D. K. Clabk, M.I. C.E. 3s. ; doth boards, 3s. 6d. 

!l^? ^UEL, its Combustion and Economy. By C.W. Williams, 
!>&^ A.I.C.E. With extensive additions by B. Kinneab Clabk, 
^<-5 M.I.C.E. Second Edition. 3s. 6d. ; cloth boards, 4s. 

CLOCKS AND WATCHES, AND BELLS. By Sir 
Edmund Beckett, Bart. Bevised Edition. 4s. 6d; cl.bds.,6s. 6d. 

PLUMBING: a Text-book to the Practice of the Art 
or Craft of the Plumber. With Chapters upon House Drainage. 
By W. P. BucHAN. With 330 cuts. 3s. 6d. ; cloth boards, 48. 

j^ MECHANICS; being a concise Exposition of the General 
^C^ Principles of Mechanical Science, and ttcir Applications. By 
.^A. C. ToHLiNSON. Illustrated. Is. 6d. 

>^ CRANES, the Construction of, and other Machinery 
^ for Baising Heavy Bodies. By Joseph Gltkn, F.B.S. Is. 6d. 
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^ STEAM AND MACHINERY MANAGEMENT: a 
>^( Guide to the Arrangement and Economical Management of' 
^»Sp Machinery, with Hints on Construction and Selection. By M. 
^c^ Powis Bale, M.Inst.M.E., &c. 28. 6d. ; cloth boards, 3s. 

^jA^'St MECHANISM, the Elements of; elucidating the Scien- 
•iC^^r^^^ ' tific Principles of the Practical Construction of Machines. By 
^^^}L<0' T. Baker, C.S. ; with Bemarks on Tools, &c., by J. Nasmyth, 
tJ^^^Ao 0,E. 2s. 6d. ; cloth boards, 3s. 

i^Ii'fej lEffi BRASS FOUNDER'S MANUAL: Instructions 
^tVr^'jtt ^®' Modelling, Pattern-Making, Mounting, Alloying, Turning, 
^lu'Nc)^ Burnishing, Bronzing, &c. By w. Gbaham. 2s. ; d. bds., 2s. 6d. 

MODERN WORKSHOP PRACTICE as appUed to 
Marine, Land, and Locomotiye Engines, Floating Docks^Bridges, 
Cranes, Shipbuilding, &c. By J. G. Winton. 3s. ; d. boards, 3s. 6d. 

^ IRON AND HEAT, exhibiting the Principles concerned d£^ 

V? , in the Construction of Iron Beams, Pillars, and Bridge Girders, o!^r 

and the Action of Heat in the Smelting Furnace. By J. Abhoub, -t^Cl 

C.E. Numerous Illustrations. 2s. 6d. ; cloth boards, 3s. 'rf\^ 

^ POWER IN MOTION: Horse-power Motion, Toothed- 

'^^r? "Wheel Gearing, Long and Short Driving Bands, Angular Forces. 

'aWS? ^y J« Akmour, C.E. With 73 Diagrams. 2s. 6d. ; cloth boards, 3s. 

S^lt^'^i THE APPLICATION OF IRON TO THE CON- 

-^'^tS struction of bridges, girbers, roofs, and 
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OTHER WORKS. By Fbancis Campin, C.E. Second Edition, 0^3^^ 
revised. With numerous Illustrations. 2s. 6d. ; cloth boards, 3s. ^tC*. 

THE WORKMAN S MANUAL OF ENGINEERING '"^^^ 

DRAWING, By John Maxton, Instructor in Engineering 
Drawing, Boyal Naval College, Greenwich. 3s. 6d. ; cl. bds., 4s. 

THE METALLURGY OF IRON. Containing Methods 
of Assay r Processes of Manufacture of Iron and Steel, &c. By 
H. BkVZBXANj F.G.S., &c. Fifth Edition, revised and enlcurged. 
NumetOUd Illustrations. 5s. ; cloth boards, 5s. 6d. 

COAL AND COAL MINING. By Wabington W. 

SuTTH, M.A., F.il.S., &c.. Chief Inspector of the Mines of the 

Crown and of the Duchy of Cornwall. Fifth Edition, revised 

j^ and enlarged. 3s. 6d. ; cloth boards, 48. , _ 

[S THE POWER OF WATER, as appHed to drive Flour ^^^ 
3[t Mills, and to give motion to Turbines and other Hydrostatic irjry 
)^ Engines. By J. Gltnv, F.B.S., &c. 2s. ; cloth boards, 2s. 6d. LV: 

'-^ THE SMITHY AND FORGE, including the Farrier's ^- 
Art and Coach SmitJiing. By W. JT. E. Cbanb. Illustrated. 
2s. 6d. ; cloth boards, 3s. 

THE SHEET-METAL WORKER'S GUIDE: a 
Practical Handbook for Tinsmiths, Coppersmiths, Zincworkers, 
&c. By W. J. £. C&AMB. With 94 Diagrams and Working 

Pattema. Is. 6d. 
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